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Engines for the Steamboat “ Nutmeg 
State.” 





With this we give an illustration of a very 
compact and well-designed triple-expansion 
engine for the steamboat ‘‘ Nutmeg State,” 
which is the latest addition to the Bridge- 
port Steamboat Company’s line of steamers, 
and is now engaged in the passenger and 
freight service running between New York 
ind Bridgeport, Conn. The H. P. cylinder 

18 inches diameter; I. P. cylinder, 27 
inches; L. P. cylinder, 42 inches diameter; 
roke, 28 inches. At the front side the 
cylinders are supported by three wrought. | 
iron columns 44 inches diameter, and at the | 
rear side by three cast-iron columns bolted | 
to the top of condenser, which forms part of 
The cooling surface in con- 
denser is 1,600 square feet. A single-acting 
iir pump is bolted the condenser and | 
vorked by a lever, which receives its motion 
The diameter of air- 





the framing. 
to 


rom L. P. crosshead. 


pump is 21 inches. | 


For the distribution of steam in the H. P. 
ylinder a piston valve 103 inches diameter is 


ised; and double-ported slide valves perform | 
the sam? office for I. P. and L. P. cylinders, | 


2 


P. cylinder are 


Steam ports in the I. 8 
inches wide and 20 inches long; in the L. P. | 
cylinder they are 3 inches wide and 38 inch- 


es long. 


These vaives are actuated -by the ordinary 


Stephenson link motion; the links being of the | 


double-bar type, and thefmotion reversed by 
steam. The diameter of the reversing cylinder 
is & inches. The pistons are of cast-iron, 
titted with the ordinary cast-iron packing 
rings held out by steel springs. Diameter of 
piston rods, 3% inches; diameter of connect- 
ing rods, crosshead end, 3% inches; crank- 
pin end, 44 inches diameter; crosshead pin, 
$2 inches diameter; crank-pin, 88 inches di- 
ameter and 9 inches long; main jour- 
nals, 8& inches diameter and 12 inches 
long: crank webs, 6} inches thick and 
164 inches wide. A worm and wheel 
is attached to the end of the crank- 
shaft for turning the engines by hand. 
Diameter of propeller, 9 feet 10 inch 
es; pitch, 14 feet: number of blades, 
1 Feed and bilge pumps are worked 
The 
circulating pump is an ind+ pendent 


from the air pump crosshead, 


The engine develops 1,000 horse- 
total consumption of 


one. 
power; coal, 
1,600 pounds per hour. 

Steam is supplied by two cylindrical 
boilers 9 feet 4 inches diameter and 
») feet long; each contains two fur- 
naces 47inches diameter. Total grate 
surface, 100 fect; 
pressure, 160 pounds, 

The hull is built of wood: length on 
water line, 183 feet; breadth, 34 feet: 


square working 


mean draught, 9 feet; displacement, 
960 tons. 
The accommodations for 


There aie 88 state-rooms 


passengers are 
very commodious, 
and a ladies’ cabin on the saloon deck, and 
36 berths for cabin passengers below the 
main deck. 

The engines were built by Mr. John W. 
Sullivan, 384 and 885 South New 
York. The hull was built by Robert Palmer 
& Sons, Noank, Conn 


—————~ae-—— 


street, 


Now comes the statement that the Inman 


, : " ‘ | 
Liverpool as its European terminus. For| 
passenger service this might be all right, but | 
for freight it might not be so well. | 

me 


Shop Practice. 
| 
By ALBERT D. PENTZz. | 
It was required of an old-time machinist in | 


an old-time shop to cut a screw thread on a 
The cone was for an in-t:ument hav- 





cone. 
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Now this old-time machinist was one of 
that old-time brand, perhaps now extinct, 
that started to work first, and started to think 
only when suc h foolishness became necessary. 
Then they generally got wrong, because 
they were not adept at thinking, and if the 
job was not spoiled before a false theory ora 
mistake in the calculations was discovered 
there would be a general consultation, and 


| every head in the shop would be scratched 


over it. 










seen that the center in this piece has all the 
adjustments of the usual center in the spin- 
dle with the benefit of an immense deflec- 
tion. A tail-stock with an adjustment 13 
each side of the center line has its capacity in 
this particular increased to 54’, or 104 in 
all, the piece being made to be turned over 
and used back of the center 
front. 

The the 
lathe had no taper attachment; there were 
few such twenty years ago. 


as well as in 


second snag was the centers ; 
This was ar- 
ranged by making each center rather more 
than a hemisphere and reaming the cone 
less thana hemisphere to fit it. 

The that was struck was the 
fractional pitch, and the old-timer gave that 


next 


shag 


up. The closest he could get was 24 pitch, 


which is too tine—that is, there would be 40 






















‘EXNGUNES FOR THE STEAMBOAT * NUTMEG STATE.” 


ing some kind of experimental use, and it was 


made of brass. Its base was eight inches in 
diameter and its height perhaps was ten inch 
es. The thread was to be a square one, and 
the pitch was to be one centimeter relative to 
the inclination. Now the experience which 
that little bit of practice gave that old time 
machinist was considerable, and a description 
of the snags he struck and the means found 
to overcome them may be of value toany 
man ; if in nothing more than asa demons'ra- 
tion of the value of planning a job, as far as 


Line is to fix upon Southampton instead of ' can be seen, before it is begun 








The first snag was the getting of the tail 
This 


surmounted by making an extension to the 


stock spindle over four inches, Was 


spindle. This extension was a casting, L 
shaped, and it was bored out through the 
end of one arm to receive the spindle to 
which it wasclamped = The end of the other 
arm was slotted parallel to the spindle, to be 
held by the bolt that secured the tail-stock in 
place. The center was placed in the elbow, 
and it was situated about 84 inches in front 
of the usual center, The other half inch was 
It will 


got by the adjustment as usual be 


| threads where there should be but 39.37043; 
| pretty close for an old-timer, but not right. 
| The foreman and _ the oldest apprentice then 
jtalked the problem over, and at last con 
| cluded to leave the lathe geared for 24 pitch, 
} and to put ina compound consisting of a gear 
tecth the wheel on the 
screw, and one with 125 to mesh into that on 
the stud. 


| with 12% to engage 


These men were simple, practical 


fellows, who knew all about Jathes and but 


| little about mathematics. The way these 
workmen argued was this: ‘‘ Here we're 


|cutting 40 threads in a length where there 
should but 39.37048 threads, and what 
we want is a compound, the members of 


be 


which have teeth in that proportion and 127- 
125 is close enough.”’ 

After these three obstructions were met 
and mounted the old-timer thought that he 
at last was at sea and well on his journey. 
Consequently he put the cone in the lathe 
and fastened a long stud on the spider plate 
to drive it with. This stud bore against a 
radial spoke or arm which was a part of the 
web in The 
old-timer knew that this would give 
a differential speed to the surface of 
the cone; but that it would affect the 
pitch of the screw he bad no idea 
that. The oldest apprentice, 
however, had a notion that something 
He was much re 
spected in the shop, as he had a case 


the base of the cone. 


about 
would be wrong. 


of drawing tools, a Haswell, and he 
subscribed for the ‘‘ Sedentific.” The 
didn’t that anything 
could happen; but the precaution was 


foreman see 
tuken to mark the surface of the cone 
with a tine pencil-point and measure 
that with the dividers. No difference 
in the width of different parts of the 
spaces was found. The apprentice 
was silenced. 
ed his thread 


The old-timer adjust 


tool and was about to 
begin to spoil the cone, when the pro 
fessor, for whom the job was being 
it 
The apprentice mentioned his 


done, came in to see how was get 


ting along. 
idea and asked the professor his opinion, 
what — difference—it 
You—are - right— 
it does make a difference.” 


‘ [—do—not—see 
-could—ah—let me see. 
‘* The dividers do not show it.” 

‘* That—is—because—the—lines are paral- 


lel.  ‘The—speed —is—always—fast at the 
same places, and — slow — at the same 
places; hence — while — the — lines — are 


—about equal distances apart their—in 
in 


clinations —to—the—center—line-—varies 


angle What—means—have—you—to 
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vide—this —lathe—head—into parts of the 
circle?” 
‘This big spindle gear has 60 teeth.” 
‘*That—is—good. Place —the—driver— 
Mark —the—cone—with—a 
—pencil—at that tool point. Turn—the— 


Repeat once 


stud on top. 
gear 15 teeth and mark again. 
—more. Now—measure —from—that turned 
edge. 

A half hour was spent in measuring, but 
no dividers, rule nor scale iu that old time 
shop could find that the proportionate dif- 
ference was not correct. The method used 
of getting at this was to quarter one of the | 
centimeter threads on the cone on a line 
parallel to the center of the cone with stiff | 
dividers, and set other dividers, first on the 
dividing mark that crossed the thread nearest 
the faced base of the cone from the indicated | 
thread to that base. Then to scratch that 
amount out from one end of the quartered 
cerlimeter and extra to it. If the other 
three similar distances should reach this | 
scratch also from the three internal quarter | 
divisions of the centimeter, the pitch would | 
seem to prove correct, which it did. Then | 
the professor stood back and actually 
scratched his head. This act proved him to 
be human, and together with the set-back 
gained him friends. 

Then the foreman said; ‘‘Every quarter 
turn which that gear makes the lathe car- | 
riage is pitched forward one quarter of a/| 
centimeter. Then that corner on | 
the cone is always the same distance from 
the spider plate all the way round, the thread | 
cannot show different from «a quarter of al 
centimeter quarter 
turn.” 

** That—is—true,”’ 

‘“Then the fast and 
matter,” said the old timer. 

‘Only that these marks don’t quarter the 


cone,” 


because 


nearer that edge each 


said the professor. 


slow motion don't 


said the oldest apprentice. 

‘* Good,” said the professor; ‘‘ we should 
have quartered the cone and not the lathe.” 

When, with a pair of dividers, the cone | 
was divided into quarters, the variation from 
the exactness was found very great, 
perhaps the whole variation in both direc- 
tions was 10 per cent. of the pitch ; therefore 


to be 


other means to drive the cone was had. Two 
bevel gears as large as the cone were made 
One was fitted to the base of the 
cone and tbe other to the spider plate; then 
all went well. The apprentice here became 
further acquainted with the excecding value 
of hindsight. 


of brass. 


For if one of these bevel gears 
had contained 125 and the other 127 teeth the 
usual 24 pitch arrangement on the lathes would 
have sufticed without a compound. 
timeter is .8037043", or .98426 of 
is equal to 24 pitch. 


A cen 
4°, which 
The wheels, therefore, 
with 125 and 127 teeth incombination with a 
perfect screw, produce a thread that leads 
or pitches .89870078 in each revolution, 
Which is within four-millionths of truth. 


As I see it, every machinist owes what he 
has acquired of technical knowledge to the 
experiences of others in a degree infinitely 
greater than to his own practice. Therefore 
when such has in his practice 
found facts which he believes are not gen- 
erally known, or sees truths that he believes 
are not visible to others, it is his privilege, as 
well as his duty, to muke such knowledge 
known through the best channels open to 
him, These contributions to the art should 
be boldly and clearly stated, but without 
egoism or bombast. So given they will be 
respectfully received by all those whose opin 
ions are of 1eal value; but if such machinist 
sets forth statements that are scriously in er- 
the 
facts, it is again the privilege and duty of | 
any one who knows better or thinks clearer, 
to correct him 


machinist 


ror, Or opinions not in harmony with 


for the art's sake, and such 
correction will be well received by any fair 
An 
attack, however, where the critic’s object 


person if done in a civilized manner. 


is self-glorification, or where it is an endeavor 
to put the author of the original statement 
‘in a hole,” for the sole purpose cf exhibit 
ing the smartness of the critic, creates only 
disgust iu the mind of the unbiased reader, 
and should steadily be ignored by the party 


it is aimed at. At the same time, vigor in a 


levident if 


discussion is commendable where such vigor 
consists of hard blows aimed at error, or the 


| 


| 


are not in dead line. In reaming such cen- 
ters the arbor should be turned around, or 


destruction of the fallacies of sophistry by | be permitted to turn itself, so that any im- 
caustic irony, but where a man of straw is| perfections in the lathe the piece is reamed in 


set up and demolished with rant and bump- 
tion, it is like ‘‘a tale told by an idiot, full of 
sound and fury signifying nothing.” 


In a discussion with an editorial friend on 
the question whether the figures of bodies of 
metal were changed in contour by shrinkage 
or expansion due to heat, he mentioned a 


case where in an Eastern shop the engineer’ 


was busy on an elaborate calculation, having 
the object to produce a straight-edge with a 
skeleton which 
the edge, at all ordinary temperatures. 1 


web should be straight on 


| subsequently looked into this question and 


found that among practical men there are no 
detin-d ideas on this subject at all. Most 
but crude notions of the 
practical effects of heat on the contour of 
their work. 

Now temperature does not in the least af- 
fect the truth of a straight-edge, or a surface 
plate, if the metal of which it is composed is 
a homogeneous one. This may be proved 
very simply thus: 

Suppose a skeleton straight-edge 16 inches 
long is made of the sbape in this figure. In 


mechanics have 








| 
| 


shall be averaged or neutralized. Second, 


the line center in the turning lathe was prob- 


| ably so soft that its point was bent out of 





truth by its entrance into the untrue arbor 
center, yet not to the whole extent of the 
untruth in that center. Then when the arbor 
was turned it was made eccentric to the aver- 
Third, the 
grinding machine indicated has, or should 
have, both centers hardened, and means are 
provided to perfect them after hardening. It 
is therefore presumed that the centers in the 
grinding machine touched its point on one 
side of the hole and farther back at the en- 
trance on the other side. This would grind 
the arbor to the average of the untrue center 
hole, perhaps. Fourth, when the arbor is re- 
placed in the turning lathe the bent point of 
the center might have been detected as well 
as the untrue center, by the freedom at one 
part of the revolution and the bind at the 
other. In turning the arbor on these centers 


age of one of its center holes. 


at a distance of 2’ from a corner to the ce: 
ter of the drill. 

The size of machine shown is adapted fo 
drills up to 1}”’ diameter (No. 3 Morse tape 
socket); has a post 32’ long; arm, 11” long 
clamps which open 9’; a spindle feed of 5 
and weighs 75 pounds. It is manufactur« 
by Albert L. Colburn, New Haven, Conn 


——-_-—— 
American Boasting. 


By Pror. Joun E. Sweet. 


There is a little consolation in knowing 
that some of your readers have received « 
lasting impression from the introductory 
article on the above subject, and I sincerely 
hope those who have generously contributed 
their criticism have read each other's re 
marks, and received as much pleasure from 
them asI have. It is to be presumed, Mr 
Editor, that all critics have been heard from 
and assuming I am entitled to a rejoinder 
will, in my defense, confine myself to the 
points questioned, and this should end the 
discussion. I resume the subject at this 


‘*dead,” the bent one acts like a cam or ec- 
centric and disturbs the arbor’s truth. 

Arbors made as stated should have centers 
within them 60 degrees at the outer end of 
the hole and slightly curved outward, 
and larger than that angle within, so 
that the lathe centers will bear hard 
at the big end alone. 

lam inclined to think that the cen- 
ters in the lathe and grinding machine 
were not exactly of the same length 
on the points, or perhaps of the same 


time, as ‘‘Mechanic” calls on me to know what 
it is that is done abroad that we cannot cd 
or tell how it was done. I believe that he 
refers to my remark about the Corliss en 
gine built by Schneider, and the metal work 
done in China or Japan. About the engine, 
it was nothing but an outboard pillow block 
exactly a reproduction in every line of a 
pillow block such as Mr. Corliss himselt 
always used, Of a large number of Ameri 
‘an mechanics—among the rest George 
Richards, of London, and F. F. Hemenway, 





American Machinis* 


it to be made of two right angled triangles | be indicated to the workman at once when 
of the well-known proportions indicatcd by | placed on the centers of the lathe. 


the numerals marked on it. The square of 


line on the perpendicular, equals the 


square of the line on the longest side of a] holes in the fire *‘and so on ad infinitum.” 


right-angled triangle. In this case the equa- 


tion is like this: 


The square of the base is........... 64 
es perpendicular. ...... 36 
hypothenuse........ 100 


Of course everybody knows this, but there 


| 
| 
| 
| 


seems to be something left out of the sense of | 


this statement if it be omitted. Now it is 
iron expands and contracts by 
heat so much in each degree and for cach 
inch of bulk, that the sides of this triangle 
will elongate or contract in the ratio of 6, 8 


and 10. Hence if it were possible to contract 


}in any desired position, 


this straight-cdge to one-half by cold or ex- | 


pand i¢ by heat to double its size, in one case 
each side of 
length, and in the other it would be doubled. 
If each outline of these triangles were halved 
in length by contraction they wonld be 4 
inches on base lines, 3 inches on the perpen- 
dicular line and 5 inches on the longest lines, 
making perfect right-angled triangles, thus : 

47 4 3% = / 25 = 5. 

If each outline were doubled 

162 + 


it would be 
12? = 4/ 400 = 20. 

In this case also the triangles are perfect, 
and two placed together so that their per- 


the outline would be halved in | 


pendiculars coincide their bases will pres: rve | 


a straight line as in the figure. 


It therefore is evident, if in these impossi- 


tween the shrunk or expanded triangles is 


| bly extreme cases no variation in angle be- | 


possible, and if here the neccssary relations | 


of the outlines to produce right lines and 
rectangles to exch other is a constant one, 
that no intermediate degree of expansion or 
contraction can show any such variation; and 
again itis evident thatif a right-angled tri- 
be distorted by 
pansion or shriokage, that no other plane 
figure or solid body can be so distorted. For 
the interiors of all figures and bodies divide 


angle cannot regular ex- 


into angular figures and bodies without re- 
mainders, 

Mr. Francis W. Clough, in July 28th issue, 
has the elements from which to learn the value 
of little errors when perhaps they all point in 


the same direction, If the case be exactly as 


examining this straight-edye we will suppose | a bend sprung in hardening, but that would 


ithe line on the base, added to the square of | have been 
| the 


| machine adapted to be driven by power by 


who are well known—none of us could tell 
how it was made. To be explicit, it was « 
casting certainly, but whether left as_ it 
came from the sand and painted, or whethe: 
machined and painted, or whether chipped 
and filed and painted, we simply could not 
tell. Whichever view one took there 
plain evidence that it could not have been 
done that way by any means known to us 
Perhaps ‘‘ Mechanic” will enlighten us on 
that point, but before he begins to do it by 


exact taper, or of the taper reamed in 


the arbor. There may have been 


The 
drilled holes in the centers in the arbor may 
eccentric to the 
Scale may have formed in the 


too shallow or was 


reaming, 


5 rr ieee 
Portable Drilling Machine. 

——— guessing I would advise him to wait until hi 
has seen the work. 

The Chinese scribes walk the streets carry 
ing and working in their hand small iron 
shells, having bells within, which tinkle as 
they go. The object isto cure cramping of 
the fingers, and to signal their profes 
sion and their presence. One which | 
have in diameter 
does not vary to exceed y'5 of an inch 
from a true sphere, has no joint or hole 
in it, nor is there any evidence of a 
weld. Rolling it in almost any direction 
the bell will tinkle, and I am told by a 
ventleman who has cut them open that 
the bell is made of a steel wire coiled 
like a corkscrew, with one end welded 
to the shell. 
according as we look at them) are made 
by the tramp blacksmith, with a kit he 
carries on his back, and the toy costs 
about 15 cents. 

The item of 
general interest rather than as a specimen 
of metal-working, for had that been the 
aim the Japanese bronzes would better 
serve as an example. 

I was very particular at the close of 
the original article to say that I might 
be in error in many of my statements. 
These may have been among them, and 
I will not attempt to point out the things 
done abroad that I think we do not do, 
as it would lead to further controversy, 
and the AMERICAN Macwinist is not 
large enough, but will, as said before, 
reply to the specific criticised statements 

There are bevel gearsinclosed in the case,| You, Mr. Editor, begin by questioning 
and thus protected from dirt or accident, | whether a hardened steel turret head 
these giving the slower and more powerful | on a screw machine is any better than a cast 
speeds, while for a faster speed the trans-|iron one. This is an opinion with which the 
mitter is placed directly on top of the main | builders, who are certainly among the lead 
spindle above the feed-wheel, thus driving | ing tool builders of the world, would seem 
it direct. 


We illustrate herewith a portable drilling 


means of the manufacturer’s patented power 
uransinitler, as shown, Which can be placed 





is about two inches 


These things (or wonders, 


above is given as an 





PORTABLE DRILLING MACHINE. 


tool 


To make this change it is neces-|to differ. If any one has ever worn out 


|sary to loosen and tighten only one set-| both, I am willing to take his word, regard 


rye . | . . 
screw. The drill can, of course, be operated | less as to whether he be Frevch or American 
eh | 
in any direction, and, by removing the feed- 


| ‘* Observer” follows by two articles begin 
wheel and using a pin in the holes provided | ning with the following statement : 


| 


‘Lan 


stated: First, the centers reamed in the arbor) for that purpose, the diill may be operated | surprised that Prof. Sweet should hav 





























lected the American automatic horizontal 
team engine as a shining mark for adverse 
iticism.”” 
What I said was this: 
‘ovements in single-cylinder steam engines 
re American.”” The most economical and 
st built horizontal engines are built in 
vitzerland.” ‘‘ A better built Corliss engine 
in was ever seen in this country was ex- 
hited at the Paris Exhibition.” ‘‘ There 
re also exhibited engines better finished 
iu the highly finished Brown and Straight 
Line engines, with even more difference 
tween the American and Mulhouse than 
Tam 
tistical enough 


‘*The greatest im- 


I 


e others.” 


believe my own 
the 
state- 


inion on 
latter 
ments as good as 
ny. Plenty 


vO 


of 


Corliss engine 

builders from this ' 

country had 

opportunities to 

see the Schneider } 

engine, and none | 

seem to question | 

the statement, and | | of 

as to the _ first | | 
| 


claim, the record, | 
so far as I know, | 
stands unchal- fi | 
lenged. | | 
“Observer” | 
claims a good | | 
deal for Mr. Cor | | 
Prof. 
Thurston pretty 
effectually sifted, 
and asks if I claim 
the bed i 
by 





which 


liss, 


cirder 
long 
Mr. Corliss was 
designed in Eu- 
I made no | ih | 

| 

| 


used so 


rope. 
nei- 
claim 
modern 
engine 


such claim, 
ther did I 
that the 
marine 





frame or the cased 
frames 
for machine tools 





casting 


were first made in 
America, and 
Prof. Thurston 
could have added 
that, though Mr. 
Corliss did use the 
he 
first 
make it. So 
as known to 
the writer, Hora- 


aes 


bed, 
the 


girder 


was not 


to 


far 
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tion to be honest, as while he claimed for 
Alvin Clark what is his due, he should also 
have mentioned that the making of the glass 
for the great lens of the Lick Observatory 
was what limited the size, in fact, is the most 
difficult part, and not the grinding of it; and 
the glass was made in France. Similarly. he 
brings out the fact that they are building 390 
The arches at Paris 
were nearly one-half greater span than any 
thing that had been attempted before. The 
Chicago exceeds the Paris by fifteen feet, or 


feet arches at Chicago. 


four per cent.; and fifteen inches would have 
But let it be 


answered to say it was bigger. 






































tio Allen was first. | a 
I will depart from 
my intention so 
faras to say that 
1 doubt if Mr. t 
Corliss ever had \ 
iny greater admir \\ 
or if there 

any other two 


ers 


en who would 
eo further do 
him honor than 
Prof. Thurston 
and myself, But f 


} 


he needs no claims 


to 


it honest ones ; 
he needs no eulogy 
ym us, **Ob- 
erver” adds 


her questions of a similar nature to those 
swered above, and to which equally easy 
id satisfactory replies could be made, and 
ends by the following: ‘‘I think it time 
that the American public should know that 
here are real designers, inventors and build- 
rs on this side of the Atlantic.” 
only wonder if ‘*Observer” ever heard of 


One can 


there being any elsewhere. 
Mr. C. L. Redtield combs 
intly with his fine eloquence from horse 


me down ele- 


icing and Easter bonnets, and ends up with 
\lvin Clark, to whom, I doubt, if he ever 
weceeds in paying higher honor than I have 
iyself; but Mr. Redfield shows no disposi- 


é 
Fig. 3. A FIRE-TRUCK 
remembered that the Chicago arches are 


built on the Paris plan, that is, with pivots 
at the while I 
notion that with the Paris gothic arch it was 
right, and with the Chicago semi-circular it 
is wrong; that it is borrowed is a fact that 
Mr. Redfield asks 
matter which 
ert 
is highly proper, though, that we make com- 


base and crown; have a 


should be acknowledged. 
if 
any one can be boastful” ? and again, 


‘“mere size is a about 


parisons—comparisons that are just, fair and 
equitable”! This well the 
only things specific that Mr. Redfield has 
pointed out—which are accomplished facts— 


sounds when 


are the two above referred to, both having 


nothing but business as a special merit, and 
in neither has he given any credit. ‘‘Observ- 
er” has a second chapter on the little credit 
Mr. Clark has not 
given all the American engines : 
his book, it 


English authors give us. 
1 place in 
is true, neither has he the Eng 


lish, but he has given one of each of the 
leading classes and that (if sales are any cri 
terion) the leading ones of their class. Has 


any American engineering journal given a 
fraction of the information regarding Eng 
lish practice that Hngineering has given of 


American ? in fact, is there 





any American 
journal that gives as much about American 

ko Q 

= \C 

y it 

4 \ 
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Fig 4. 


Fig. 2. 


LADDER 


engineering as Hngineering, of London ? 
Professor Thurston allows that a man 
‘has a right to boast, if he wants to.” Let 


us see: are we all sure about that ? Has one 
aright to disgrace his family, the neighbor 
hood in which he lives, or the country whose 
protection he claims * 

If the readers of the AMERICAN MACHIN 
ist have any doubt as to the boasting pro- 
clivities of the American people which ** Ob 
and Mr. Redfield’s communications 
Mr. 


Con- 


server's” 
do not upset, perhaps the speech of 
Bland—the 
gress, will clear up the doubt. Calling Eng 
land—with 250 or 3800 millions of people 


silver dollar man—before 








3 
nation,” and 
likely hold her 
of the world 
‘iliputian nation,” will do for spread eagle 
all this to the three 
questions—do we boast? does boasting pro 


under ruler—‘ a 


France—which could 


one baby 


now 


own against any nation a 


samples; leads back 


mote progress, and is it in good taste ? 


A 
A Fire-trueck Ladder. 


Near the top of one of the hills that sur 
round the city of Cincinnati, and not far 
from where the first steam fire engine was 
built, lives a mechanic, who, for some years 
past, has been devoting his spare time to de- 
vising and constructing a working model of 
a machine, by the use of which he hopes to 
be able to save lives of persons imprisoned 
in burning buildings, and enable the firemen 
to work more effectually. A representative 
of this paper noi long since saw this com- 
pleted model, and inspected the domestic 
machine shop in which it had been con- 
made 
from photographs, are herewith presented. 
will 


structed, and three views of the model, 


be 


tire-escape 


The main idea of the device, as 
seen, is to provide an efficient 
which can be used for any building, and 
which can also be used by the firemen in 
gaining entrance to the upper floors of burn- 
ing buildings, or for carrying up and using 
lines of hose. 

normal 
it 
intended to stand 
in the fire depart 
ment building ; 
Fig. 2 it 
as it appears after 


Fig. 1 shows the machine in its 


state, or as is 


shows 


arriving at the 
scene of the fire, 
and having been 
made ready for 


the upward exten 
sion; while Fig. 8 
shows it fully ex 
tended and ready 


for use, It will 
be seen to consist 
essentially of a 


four-wheeled 
truck, arranged to 
drawn 


be by 


horses, and sup- 
porting asystem of 
telescoping frame 
work which is so 
to 
permit of its being 
extended 


to 


arranged as 
upward 
any desired 
height within the 
the 


turning 


limits of ma 
chine by 
a windlass, about 
which wound 
Kach 
section is provided 
with a length of 
ladder, 


is 


a rope. 


these sec 
tions being so re 
lated toeach other 
that, as the tower 
extends upward, 
they form a con- 
tinuous ladder, 
and at the top are 
two sections which 


can be extended 


laterally at any 
angle, and made 
to rest upon any 


desired window 
that walk in 


safety over this, and either climb down the 


or door-sill, so persons can 


ladder or be lowered to the platform by 
means of the safety basket, which is shown 
in position ready for being lowered in Fig. 3, 
and in its position at the bottom in Fig. 2. 

The framework is supported upon a turn- 
table at the bottom, which can be revolved 
to any desired position by means of the large 
bevel gear and pinioa seen in Fig. 1, and 
there is also provision for leveling the plat- 
form independent of the ground on which 
the truck stands, this leveling being done the 
thing after arriving in 


first position, and 


| placing the four staffs, one at either corner 
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of the truck, as shown in Figs. 2 and 3, these 


serving to prevent shifting while the subse 


| 
quent operations are going on. 

Each succeeding section is made sufficient 
ly smaller than the one next below it to go | 
the | 
composed of tubular corner pieces, though | 


inside of it, model having the sections | 
in practice angle-iron would be preferable, 
because space could be better utilized. 

The 


which the tower is raised will 


method of attaching the ropes by 
be understood 
from an inspection of Fig. 4, 
A Ato be pulled down 
wards by the operation of the windlass, they 
of the B B, to 
which they are attached at the bottom, as 


where, sup- 
posing the ropes 
will, course, raise section 
shown; and this section acting upon rope CC 
raises the next upper section; rope C C being 
attached at one end to the section A A, as 
shown, while the other ends are attached to 
the bottom of the next higher section, and so 
on up to the top, all the sections moving to- 
gether. Safety catches adapted to engage 
with notches formed in the corner pieces pre- 
vent the sections from coming down in case of 
the breakage of a rope, or by reason of any 
otheraccident short of acomplete breakdown, 

At each corner of the truck are attached 
guy ropes which reach to the top, and are so 
arranged that they maintain an equal tension 
at all times, thus steadying the tower. 

The upper or supplementary ladder is in 
two parts, one of which slides within the 
other, so that it can be extended to any de 
sired distance within its limits, and there are 
hooks placed at the end that are so arranged 
that upon striking anything—such as the 
side of a building—they are thrown into 
position to catch upon a window-sill or other 
projection, and support the extreme end, 

The cage is guided and kept in place by a 
light chain, which extends from the top to 
the bottom, passing through the cage, which is 
handled from the platform, and permits per- 
sons to be let down in almost absolute safety. 

Usually the top of the tower will be above 
the telegraph wires, but in case it is desired 
to work through them there is a means of 
cutting through them. 

The mechanism by which all this is 
complished is simple; in fact, such mechan- 


ac- 


ism as has been used for other purposes, and 
is known to be practicable. So far as can 
be judged from the model, the tower ought to 
prove very useful for the purposes for which 
itis designed. The inventor is Mr. Charles 
Albert, 35 Clifton avenue, Cincinnati, Ohio. 





<>< 
Milling Cutters Made on the “ Rivett” 
Lathe. 





In our issue of July 28th we illustrated a 
lathe made by the Faneuil Watch Tool 
Company, of Boston, which was so arranged 
that the slide-rest could be used as a milling 
attachment, and when so used would have 
all the adjustments and movements needed 
to the 
spirals. We now 
forms of cutters milled on the lathe, these 


mill most intricate forms, except 


vive illustrations of some 


being not by any means all the forms that 
can be milled upon it, of course, but typical 
the 
The engravings are full size in every case. 
Hill, Clarke & Co., Mass., 
selling agents for the manufacturers, 


forms showing the range of machine. 


Boston, are the 
a. oe 
A Large Milling 


The Ingersoll Milling Machine Co., 
Rockford, ll, are building a milling 
chine which in general 


Machine. 


of 
ma- 
form resembles a 
planer, and which will mill work 36” square 
The table 
is 30" wide, 8 feet between pockets, which 


when using a cutter 6” diameter. 
are at either end. 

The feed motion is by spiral gears, and has 
The 


25 


a range from ,;" to 5” per minute. 


spindle is 5} 
and has eight changes of speed, with 


diameter, with a bearing 
long, 
back gears proportioned 24 to 1. The arbor 
is 3’ diameter, and has an outboard bearing 


10’ long. It has a horizontal adjustment of 


Machine Shop Observations at Fitch- 
burg, Mass. 
PUTNAM MACHINE COMPANY. 

About the year 18386 J. & S. W. Putnam 
began the manufacture of machine tools for 
the market. These brothers started in busi- 
ness at Fitchburg some years previous to this 
date, all by themselves, as it were, in a little 
building on Water street, which building, we 
believe, Their work 
was principally in the way of doing repairs. 
3efore long they called an apprentice to 
their Vanderford—who 
remained in their employ and that of the 
company that grew up from their humble 
until his death, a year or two 
since. In 18380, as near as can be determined, 
the Putnam Brothers built, for their own 
use, the lathe which we illustrate on page 


has been demolished. 


assistance—Carter 


beginning, 


5 as a relic, and as showing the state of 



































did not begin the manufacture of machine 
tools for sale until about the year 1836. One 
of the first tools brought out, we believe, 
was a gear cutter, which found much favor, 
some of those originally made being in suc- 
cessful use to day. 

The tools brought out by the Putnams 
found immediate favor; they were conven 
ient in operation, neat in design, and of a 
finish then very popular, but which would, 
to-day, be considered rather too ornate. The 
‘*Putnam” tools found such ready sale that, 
in 1858 (the brothers had previously moved 
into larger shops) the present Putnam Ma- 
chine Company was organized. About this 
time the well known Putnam steam engine 
was brought out. This was claimed to be 
an infringement on existing patents, but the 
courts decided in favor of. the Putnam Com- 
pany. Since then the company has done an 
extensive business in the manufacture of 
these engines, in addition. to its business in 























MILLING CUTTERS. 


the art at that early period of the machine 
tool industry in this country. It will be no- 
ticed that the bed is of wood, with iron ways 
screwed to it—a practice which prevailed for 
some time. Some of these old lathes with 
wooden beds are still in use in different parts 
of the country. 

It will that the 


bed there are tool boxes, typical of the tool 


be noticed underneath 
receptacles in the hollow columns of many 
modern machine tools. The small shaft be- 
low is the feed shaft, a round belt driving it 
from the small pulley, as shown. At the 


right will be seen the feed gears, changes in | 


which brought about change in feed. 
As a contrast to this, and as denoting the 
that made in the art of 


progress has been 





14”, and a vertical adjustment of 386 


Cut 
diameter and 36 


ters 15 long can be used. | 
The cross rail is elevated either by power or by 
hand, and the screws are graduated to .001 

The machine weighs about 22,000 pounds, | 


building lathes, we need only call the atten- 
tion of our readers to one of the lathes made 
by the Putnam Machine Co., and illustrated 
in our issue of August 4. 

As previously stated, the Putnam Brothers 





|something more than fifteen acres of land, 


each of the seven departments into which 








manufacturing machine tools. The company 
continued business in the old shops until 
1866 or 1867, when a removal was made to 
the new shops, more room being required 
for the increasing business. 

The present plant of the company covers 


devoted to buildings and to necessary yard 
space. 

The two largest buildings are the machine 
shop and the foundry. The former is 625 
feet in length and 45 feet wide, with seven 
Ls or bays. Six of these are 60x45 feet, and 
one 60x60 feet; one of these is devoted to 


the machine shop is divided. In these bays 
machinery is erected and heavy planers are 
placed. 

The foundry is T-shaped, what may be 
called the stem, or upright, as we would look 
at the letter, being 160x60 feet, and the hori 


the largest foundries in New England. In 
addition to these are other buildings, such a 
brass foundry, paint shop, pattern shop, toc 

room, storerooms, etc., etc. 

Besides these shops the company has, sinc 
the consolidation with the Putnam Tool Co 

an additional shop on another street, 180x4 

feet, three stories high, with a large bas 

ment and wing. 

This brief and incomplete reference t 
these works will give some idea of the ca 
pacity for turning out tools and engin 

with which most of our readers in this and 
other countries are familiar. 
In a recent visit to the 
them very busy on heavy 
busy on steam engine work. On light tools 
there was not so much activity. We noticed 
under construction a lathe for the Brooklyn 
Navy Yard. This lathe is 80 feet long be 
tween centers, and 74’ swing. It isa ‘‘ dou 
ble-header,” that is, it has two heads and tw« 
foot-stocks ; it has three carriages. We shal! 
not, at this time, attempt a description o! 
any of the characteristic features of this 
lathe, as we expect soon to fully illustrate it. 
There was also under construction an 84 

swing lathe, but not so long as the govern 
ment lathe. 


shops we found 
tools, and fairly 


A noticeable feature of the Putnam works 
is the length of time that men remain in thi 
employment of the company. This is partly 
due to the fact that it isa good place t 
work, and partly to the fact that the com 
pany never discharges a faithful workman 


because of the inroads of advancing years 
The writer had means of knowing some 


thing of the shop force of this company 
thirty years ago, and was surprised in his 
recent visit to many of the ‘old 
hands” still at their posts. It is a practice— 
this retaining of elderly men—so opposed to 


see so 


that of the more customary practice of send- 
ing men adrift after getting the work of 
few of their younger years, as to deserve this 
brief mention. There is little danger of 
strikes where such a spirit, with other senti 
ments sure to accompany it, prevails. 

It was noticed that the management is 
alive to the necessity of devising new meth- 
ods of doing work that shall cheapen the 
cost of product witheut infringing on its 
character as to quality. This is in the direc 
tion of the progress that must form part of the 
history of any machine works that makes 
a success in these days of sharp competition 
Some of these methods we hope to refer to in 
the future. 

In the planing of the three sections of th 
Brooklyn Navy Yard lathe, to which refer 
ence has been previously made, the effect ot 
expansion came vividly to the front. <Al- 
though the work was done with the utmost 
care as to accuracy, difference in temperatur: 
when measurements were made came in, with 
its consequent annoyance and interference. 

At the present day it is not common fo: 
the rather primitive ox to play a part in ma 
chine construction. But we noticed in th: 
instance of the Brooklyn lathe that in scrap 
ing the ways a yoke of oxen were used fo1 
the purpose of dragging a head-stock forward 
and backward over the ways, to indicate to 
the fitters where to use their tools. It may 
be mentioned that the lathe was being erected 
under a temporary cover in the yard, so th 
ox can hardly be called a ‘‘ shop hand.” 


THE GRANT ANTI-FRICTION BALL CO, 


About one year ago John J. Grant and bi 
Robert started in the manufacture of 
balls for ball bearings at Fitchburg, Mass 
John J. Grant had had experience in that 


son 


line of work, and believed he could put into 
practice improved methods of manufactur: 
by which the cost should be lessened and 
the quality improved. 

Later a stock company was 
with a capital of $100,000. The Grant Anti- 
Friction Ball Co., John J. Grant Pres. and 
General Manager, Robert H. Grant Manage! 
Sales, Nelson Sawyer Supt, 


on formed 


At the present 
time the works consist of a building 30x16( 





zontal 150x70 feet. 


This gives them one of 





feet, with an addition for a boiler room 
The shop is now being equipped with 
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machines, the progress so far made in this 
irection being such that 15,000 balls per 
ay can be made, and a force of 20 mechanics 
re at work on more machinery, the intention 
ing to increase the capacity to 1,000,000 
ills per month during the next thirty days ; 
nd eventually to make this the largest Anti- 
riction Ball Co. in the world. 
The machines are entirely automatic in 
ir operation. The balls are turned from 
ng rods of special steel, which are fed 
mg as the cutters form the balls, the oper- 
or having little to do ; still he must exercise 
ill in occasionally adjusting cutters, and 
iuust supply the machines with rods upon 
vhich to do their work. 
Of course, in addition to 
irning is that of hardening and grinding, 
sorting, etc.; the operation of turning is 
ily the beginning of making the perfect ball. 
The balls made by the process of turning 
from the rod are said to be of most excellent 
quality, being naturally free from holes. 
3y the process of grinding and assorting, 
balls are furnished guaranteed to be within 
sp Of an inch of exact This is 
where special requirements call for that 
degree of accuracy ; for most purposes such 
accuracy is not required, but it is said that 
this ean be exceeded if called for. 
For the most part the balls at present 


, " 


made are of sizes used for bicycles—,';’’, 4 


the work of 


standard. 


and |§."", but the company expect soon to be 
able to furnish them from ,'s’" to 3” diam- 
eter. 

Balls are also made from a metal that is 
termed at the 
halls are said to possess remarkable strength, 


works —alluminoid ;_ these 
so far as crushing or breaking is concerned. 
of the N. 
the balls, 
whereby it brings the liability to water crack 
the article tempered to a minimum; in fact, a 
cracked or flawed ball has not been found in 
all their trials, over 4,000 bicyle balls having 
been broken for this test. Eminent mechanics 
who have seen the process have pronounced 
it perfect. 

All balls made by this company are auto- 
maticaly gauged, and automaticaly tested for 
strength. 


The company are sole owners 


Sawyers process for tempering 


3esides the machinery used directly for 
making balls, the shop is provided with a 
machine shop outfit—lathes, planers, milling 
machines, drills, ete., used only in the con- 
struction of new machines. 

The machinery is driven by a 40 horse- 
power ‘‘ Southwark ” engine. In arranging 
for driving the ball-turning machines, the 
plan of putting up separate countershafts 
for each machine has been avoided, one 
shaft extending over a row of ten machines 
driving them all; 
belt from the line shaft instead of ten. 

All the machinery has been skillfully de- 
signed and constructed, and appears to do 
its work with great accuracy. 


this requires only one 


CHARLES H. BROWN & CO. 


this firm for- 
merly connected with the Putnam Machine 
Co., having left that company some thirty- 


The senior member of was 


tive years ago—more or less—to start in busi 
ness alone, or more by himself, at least. The 
company has occupied its present shop for 
about fifteen years, and their engines are 
known all over the world. For excellence of 
and 
lias never been excelled. 
well 
steam engines, which is practically the only 
product, It height-—two 
plain stories and a mansard story, On the 
first or lower floor all the heavy work and 


linish for smooth running this engine 
The shop is com- 
arranged 


modious, and for building 


is three stories in 


erecting is done, the second story being de- 
voted to lighter machine tools and to pattern 
making, while the mansard story is used for 
pattern and other storage. 

We 


struction, both simple and compound, 


noticed several engines under con- 
Mr. 
Brown has brought out a new valve gear, 
usual 
construction, Which we hope to illustrate in 
An engine fitted with this 
vear is at present driving the machinery of 


differing quite materially from his 


an early issue, 


the shop, and runs very nicely indeed. 
Business appears to be very good, with 


good prospects ahead. 





| into compounding, which is what all engine 
| builders must come to, sooner or later. 


together large fly-wbeels, made up of seg- 
yet seen. He makes the hubs in two pieces, 
each of which is bored taper about 4” to the 
foot, we should judge, the seat on the shaft 
being turned to the same taper, both ways, 
The seats for the 


of course. the arms in 


of the arms that fit in these seats. Then 
when the two half-hubs are placed on the 
shaft, with the arms in place, and the whole 
drawn up by the through bolts, the arms are 


will not permit the slipping of the wheel in 
either direction, unless from a total collapse. 


used by the company were so constructed as 
to readily permit the use of one pattern for 
different lengths of stroke. The prints are 
made long enough for the longest probable 
stroke, then the center part, longitudinally, 
the length 
This saves a good deal of expense in the way 
of making patterns. 


is made to complete desired. 


FITCHBURG STEAM ENGINE CO, 


This company, having grown beyond its 
quarters, has erected new shops, into which 
a removal was made last April. These new 
shops comprise a main building 150x70 feet, 


Mr. Brown has devised a plan for putting | 


ments, that appears to us the best we have | 


half hubs are machined, as well as the part | 


pinched tightly, and at the same time the | 
hub embraces the shaft, making such a fit as | 


We also noted that the cylinder patterns | 


| eling crane, so that material can be brought 
from cars directly to the machine shop, or 
machinery can be loaded on cars with expe 
dition. Coal can also be readily ‘‘dumped” 
into the yard just where it is wanted. 





An excellent plan is provided for wash- 
ing. The water trough is elevated so far as 
/to make it impracticable for direct use, then 
at each side are flat V-shaped troughs. 
Every man has his own hand basin, and dips 
from the clean water in the upper trough 
| to suit his convenience, dumping the dirty 
water in one of the side troughs, which are 
so inclined as to carry it away to the sewer. 

The machinery is driven by a ‘‘Fitchburg”’ 
compound engine, which runs very smooth- 
ly and evenly. We were informed that at 
the present time about one-third of the en- 
gines built were compound. 

Business at the works has been driving 
and is now good. 


THE FITCHBURG MACHINE WORKS, 


Business is excellent at these works, over- 
time being made when the weather will per- 
mit. In the exceeding heat prevailing at 
this writing it is hard work to hold men— 
and little wonder—to ten hours’ work. 
| Amongst the tools we noticed under con- 
| struction at these works were thirty-three 
‘lathes for the Diamond Twist Drill Co , of 

Akron, O. A peculiarity of these lathes is 
‘that the head and tail stock are mounted ona 
| piece separate from the bed, which piece is 
| fitted to swivel on a pin centrally, longitu- 











LATHE OF 


PourTNAM 


with a supplementary building for black- 
smith shop and boiler house. 

The main building is two stories, 150x70 
feet, of brick, and is built in accordance with 
the New England mill practice — single 
floors, etc. The second story is the machine 
shop proper, although thcre are already 
several heavy tools on the lower floor, and 
everything points to the probable fact that 
this fleor will soon be occupied by heavy 


tools, and that the inevitable stretching out 
will 





come. This the company has wiscly 


'enough back from the street to permit such 


1 liberal extension in front as will cover at 


‘ 
| least immediate needs. 
On the lower, or main floor, is the oftice— 
large, light and airy—the drawing room, a 
| large fireproof vault for books and drawings, 





and other necessary or convenient rooms. 


In the drawing room the drawings are 
| . . 

kept by the book index system, and in such 
|a way as to become at with the least practi- 


| cable delay. 


Two sets of blue-prints are 
posited in the fireproof vault. 

Jesidcs the oflice, drawing room, etc., on 
the lower floor, there are, as previously 
mentioned, several large touls and store 
room for castings and other material. 

The machine shop proper is covered by a 
traveling crane, which, through convenient 





traps, reaches down to the lower story. 
An elevated spur track between the main 
building and the blacksmith shop and boiler 


The firm has gone! house is covered by a trolley from the trav- | 





provided for by placing their building far | 


made from each drawing, one set being de- 


1830.—SEE PAGE 4. 

|dinally and transverely located, while the 
| Vs upon which the carriage moves are in 
| one piece with the bed. It will be seen that, 
| when turning tapers, both the head and tail 
\stock are swiveled, keeping the centers in 
line, so to speak, Presumably these lathes 
are for turning the taper shanks of drills 
There are also building for the same firm 


eighteen special milling machines ; also fif 


teen band lathes. This, with the regular 
work of the company, keeps things moving 
| lively. 

This company moved to its present loca- 
tion about twenty three years ago, and has 
steadily increased its the 
present quarters are coming to be considered 
too limited. There is prospect of a change 
in construction at least, 


business, until 


When a progressive machine company 
builds a machine shop there is always the 
chance that progress will exceed the provi- 
sions for it, and this appears to be the trouble 
with this company. However, the space is 
well occupied, and the product is large for 
the space. 

This company has adopted the plan of 
making square-ended centers for lathes. 
This construction permits getting the gear 
nearer the boxes, shortening the spindle, or, 
with a given length, giving more room for 
cone. In the larger sizes of lathes there is a 
sclew thread and nut on the center for re- 
moving it. 

The machine shop is two stories, the lower 
story being devoted to heavy tools, and the 
upper story to medium and light tools. 








LETTERS FROM PRACTICAL MEN. 


Aerial Navigation, 
Editor American Machinist : 
I note what you say in issue of June 30, 
Mr. Maxim's experiments with 
flying machines, and am tempted to give 


regarding 


some review of his article which appeared 
in the Century Magazine, with some of my 
own conclusions, 

Mr. regards 
wind pressures against planes, drawn at low 


Maxim’s alleged results as 
angles through the air, are so much in ex- 
cess of anything which could be predicted 
by the old rules, as to be rather startling ; 
thus on page 883 he says his plane of 28 
square feet area, placed at an inclination of 
Lin 14, which equals a 4-degree angle, car- 
ried 53 pounds, equal to 1.9 pounds per 
foot, running at a speed of 
3,500 feet per minute, or 40 miles per hour. 


square when 
Referring to Hutton’s tables for wind press- 
ures in Box’ Treatise on Heat and Ventila 
tion, I tind that he gives for that speed of 
wind blowing at right angles to the plate, 
per square foot, and the 
coefficient for an angle of 4 
feather is .014, then 6 «& .014 

per 


6 pounds pressure 

from a true 
= 084 pounds 
square what 


foot, about sy of 


Maxim 
shows. 

The pressure increasing as the square of 
the velocity, as agreed to by Maxim, there 
to support a pressure of 1.9 
pounds per square foot, a speed of no less 
than 187 miles per hour. 

If Maxim is right, then the old wind press- 
ure tables require a very decided overhaul 
ing. 


is required 


Mr. Maxim’s leading statement is as 
follows: 

Those who proved the flight of a goose 
about 1 horse-power in energy have figured 
it on the following basis : Suppose a goose 
to weigh 12 pounds, the wing surface being 
only slightly over 8 square feet—the wings 
alone being the only supporting power while 
flying. Such a goose would fall through 
the air, provided it made no motion with its 
wings, at the rate of about 26 miles per 
hour, or say 2,800 feet per minute. They 
claim that the goose in flying must therefore 
perform work which is equal to raising its 
body 2,800 feet per minute, or as fast as it 
would fall if it made no motion with its 
wings. It is quite true if a plane having a 
surface of 8 square feet should be loaded 
with 12 pounds that it would fall through 
the air at the rate of 2,300 feet per minute, 
and if air was propelled by mechanical 
energy against the bottom side of this plane 
with sufficient force to hold it in equilibrium 
and prevent it from falling, the energy re 
quired to propel this column of air would 
be equal to lifting 12 pounds 2,800 feet per 
minute. The conventional unit of energy 
in England and America is 1 pound raised 
1 foot high; we should therefore have 12 
pounds xX 2,300 as the energy in foot 
pounds, which would be 27,600 foot-pounds 
in | minute of time. Now as it requires 
33,000 foot-pounds for 1 horse-power, they 
claim that it follows that a 12-pound goose 
12 & 2,300 

33,000 
er. This, however, is wide of the truth. 
In my experiments 1 have found that the ad- 
vantages artsing from MOvtNY forward on to 
new air, the inertia of which has not been 
disturbed, would reduce the energy required 
to less than one-tenth part of this, because the 
ati under the wings would not yield one-tenth 
part as much af the Yoose Were moving forward 
at a high velocity, as it would if the goose re- 
mained in the same position and Slapped its 
wings with sufficient energy to sustain atself 
in the air without moving ahead at all, The 
roose would, therefore, exert no more than 
.083 of a horse-power, which is rather more 
than half a man-power, and is at the rate 
of 144.5 pounds to the horse-power, 


flying exerts > .83 horse-pow- 


There is no new discovery in the ‘‘ new 
air” theory; it Was a constant stream of new 
air which Ilutton’s 
Maxim's 
“aéro plane,” and it is new air which gives 


caused the pressure in 


experiments, just the same as in 


effect to the wings of a humming bird ora 
bumble 
all. 

In the quoted statement it 


bee without any ‘‘aéro planes” at 
that 
the goose falling directly downward with 


appears 


outspread wings attains a velocity of 26 
miles per hour; now which goose is likely to 
find the most undisturbed air in a given 
time, one falling at 26 miles per hour, or 
another flying horizontally’ It seems to me 
that in this regard the falling goose would 
have decidedly the advantage, and in order 
to bring them to an equality, the flying 





goose would require to go at the rate of 26 
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miles per hour, which would be too great 
for a goose to attempt. 

Regarding the possibility of the develop- 
ment of .83 horse-power in the body of a 
12-pound goose, I see nothing in it which is 
incredible. The wild 
training from his youth up for a thousand 


goose has been in 
generations. He is an athlete a thousand 
times trained, while the tame goose, from 
lack of training, can only fly a very short 
distance, and that with great difficulty ; yet 
by hard flapping he raises himself from the 
ground, and can get over a fence without 
the assistance of ‘‘aéro planes,” for he has 
no time to get any headway, as is required 
by that theory. 

Now if a barn yard goose can raise him- 
self and fly a short distance by main strength, 
who shall say that his highly-trained cousin 
cannot fly 30 or 40 miles per day by the 
same power exercised during more hours? 
To me it seems as absurd as for the average 
man, as we see him, who cannot walk two 
miles in a day without great discomfort, to 
deny that there ever was a man who could 
walk 100 ina day. Yet it has been done. 

Again there are many birds that we know 
do their flying without ‘‘aéro planes” to 
help them. A quail rising out of the brush, 
or notably a humming bird, who will hold 
himself dead still in the air, then move back 
or ahead, up or down, or sideways, and noth- 
ing seen of his wings but a blue fog around 
him. Mr. Maxim makes another statement 
which I challenge as very misleading. 

It is quite true that artificial machines do 
not develop so much power per pound of 
carbon or food consumed as do animals or 
natural machines; still the highly concen 
trated character of the fuel—such as coal or 
petroleam—employed in artificial machines 
more than compensates for this difference. 
It is safe to say that there is twenty times 
as much energy in one pound of petroleum 
as in twenty pounds of vegetation, fish, or 
animal matter. 

It is well known that in the most economi- 
cal engines, say 1.5 pounds of combustible 
per hour, that but 12 per cent.%of the heat 
produced is turned into work, and in engines 
working against the atmospheric pressure, 
such as Mr. Maxim proposes to use, the 
economy will not exceed 6 per cent. So that 
if, as has been supposed by some, work is 
done in an animal by consumption of its fat 
at a rate measurable by Joule’s equivalent, 
it follows that Mr. Maxim’s machine will 
have only ,}, the efficiency that the goose 
has. A pound of goose grease or fish oil is 
just as valuable a fuel as a pound of 
petroleum. 

It is interesting in this connection to calcu 
late how many hours a wild goose might 
fly while consuming one pound of hydro- 
carbon in the shape of goose grease, the heat 
value of which is given at 15,000 heat units. 
The latest determination of Joule’s equiva- 
lent being 789} foot-pounds of work (or say 
790, for each heat unit, then. 88 « 88,000 « 60 
= 1,643,400 foot-pounds work done per hour; 
15,000 x 790 = 11,850,000 = foot-pounds 
of work the equivalent of the one pound of 
11,850,000 
1,643,400 
ber of hours the bird can fly, according to 


fat. Then 7.15 the num 


Joule’s equivalent. 
I have, however, 
whether Joule’s equivalent 


doubts 
approxi 
mates to the economy of nature ; it seems to 
me likely that mechanical power is obtained 
in wild birds by some direct process without 
producing heat at all. Most important of all 
I regard their wonderful appetites and power 
everything 
which they take in. There is no waste, noth- 


very serious 


even 


of digesting and assimilating 
ing comes away from them but a little water 
I have no doubt that a wild goose 
5 pounds of fish 


and lime. 
will readily take every 
day, and this fish food is pure bone, muscle 
and fat, and also, according to the late Pro- 
fessor Agassiz, furnishes with its phosphorus 
brain power, in which way he accounted for 
the immense brains of Boston people, they 
They have 
always remembered the graceful compliment. 


being great consumers of fish. 


A sea gull which one of my boys crippled 
and brought home became quite tame, but 
he had to be turned loose again because there 


were not boys enough to bring fish so fast as 
He weighed 2} pounds, 


he could take them. 





and I have no doubt that when exercising in 
his natural way he could eat a pound a day 
I have seen him many a time when a new 
tish was shown, deliberately empty himself 
by the mouth of the half-digested remains of 
a fish taken but two hours before, and rush 
squawking ready to gorge himself again. 

All birds are thoroughly clothed with a 
covering of down and feathers, which is 
heat tight and water tight and wind tight, 
and this is an indication that very little of 
their fuel is wasted for heating purposes. 
So much for argument. 

Mr. Maxim describes his apparatus as an 
arm revolving horizontally upon the top of 
a central post, bearing a small flying ma 
chine which passes through the circumfer- 
ence of a circle 200 feet for each revolution. 
The flying machine consists of an extremely 
keen looking screw propeller for driving the 
machine horizontally, and the aéro plane 
above, one of which was 12 feet 10x26”, 
having 28 square feet of surface. Power 


was transmitted through a belt to the screw | 


shaft, its amount being measured by dyna- 
mometer, and the lifting force of the aéro 
plane by a connection with another dyna- 
mometer. 

I now come to the apparatus with which 
Mr. Maxim measured his power, and, as he 
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MAxt™’s DyNAm 


makes no secret of its construction, I will 
thank the editor if he will reproduce the 
picture on page 834 of the Century (Fig. 1.) 

The tachometer is not a machine for meas- 
uring tacks, as might be inferred from its 
name, but an instrument for showing the 
speed, such is the Dutch 
language, 

The cut represents a form of what is im- 
They are 
frequently made with a spring, the exten 
which becomes a measure of the 


power of the 


properly termed a dynamometer. 


sion of 
pressure applied—exactly as a spring. bal- 
ance shows approximately the weight of 
butchers’ meat placed in the pan—and the 
work 
pressure in pounds by the circumference of 


done 


the circle in feet, through which the point of | 


application of the pressure passes (in the cut 


the point of application is at C, inside the | 


belt pulley) and the product again by the 
number of revolutions per minute, Mr, 
Maxim evidently does not believe in springs, 


as they are hard to connect to, so as to get | 


a reading, so he devised the hydrostatic ap 


paratus shown in the cut, consisting of a | 
short cylinder filled with liquid, and con- 


nected with a pressure gauge. 


Since the friction of a packed plunger | 


would be too great, he uses a diaphragm 
with a piston of known area resting against 








is found by multiplying the | 


it, making a very neat looking arrangement 
for showing the pressure, but entirely un 
reliable, as I shall proceed to show at some 
length, as it hasa bearing upon a good many 
other things besides flying machines. 

Any apparatus for measuring pressures 
which is constructed upon this diaphragm 
or flexible head principle must of necessity 
be very uncertain in its indications, as the 
following little study will show. 

Let the sketch, Fig. 2, represent a short 
upright cylinder 5” internal diameter, having 
a solid bottom and a flexible head, which is 
held in place by a ring and screws, as shown. 
An ordinary steam or pressure gauge is cop- 
nected, which shows pounds pressure per 
The cylinder and gauge are 
filled with water, the filling cock shut, and 
weights are applied upon a plunger 3” diam- 
eter until the gauge reads 100, meaning a 
| pressure of 100 pounds per square inch in 
Now the question is, 
How much weight or pressure is there upon 
this plunger? 
| published in your Question and Answer 
column, the answers would come in some- 
thing like this: 

A. says that is simple enough—area of 3” 
circle is 7.07 square inches, then 7.07 x 100 
= 707 pounds. 

B. says there is a point midway between 
the 3” plunger and the 5” cylinder where the 
“pressure upon the diaphragm is divided, 
then the area to be held down is that of a 
4’ diameter circle, which is 12.57 square 
57 X 100 = 1,257 pounds. 

C, (still more scientific) says half the area 
of the annulus has to be added to the area 
of the plunger to get the true area; then 
area 5” = 1964, area 3” = 7.07 square 

19.64 — 7.07 = 12.57 = area 
then = + 7.07 


~ 


‘100 = 1,328 pounds, 


square inch. 


the whole interior. 


Suppose this question were 


inches; then 12. 


inches ; then 


of annulus ; 13.28 x 


— : ———~ 
le 


OMETER.—F Ia, 1. 


D. really wanted to find out all about it, 
so he made one according to the sketch, and 
subjected it to experiment. He fourd that, 
loading the plunger with 19.64 x 100 = 
1,964 pounds, the pressure due to the full 
area of the cylinder, he only got on his gauge 
50 pounds. The water displaced to fill his 
gauge and compress the air inside of it 
allowed the weight to come down, so that 
half of it was carried by the water, and 
half by the tensile strength of the diaphragm. 
He now let out a small portion of water, and 
the gauge hand dropped to 0, and the 1,964 
pounds was still carried on, the plunger 
being wholly supported by the diaphragm. 

Attaching a small testing pump, and _forc- 
ing in a very small quantity of water, he 
found that holding the gauge at 100 pounds 
he could carry weighis the same as C, B 
and A gave for their calculated result, it all 
depending upon the amount of water forced 
in. Still removing his weights and forcing 
in water, he finally found that with no 
pressure downward on his plunger, he could 


| hold the pressure at 100 on the gauge, the 
upward pressure of the water on the dia- 
phragm being held by its tensile strength. 
| D. therefore concludes that there is no way 
of calculating the pressure, and D. is right, 
| for I have often seen the steam gauge mak- 
| ers worrying over this very problem, 





The pressure on the plunger may be an 
thing or nothing, it all depending upon th 
amount of water in the machine and the w 
ter required to fill up the gauge; a6” Bourdo 
gauge may take half a cubic inch to run 
up to 100. 

The shows that if a sma 
amount of water be removed from a pres 
ure-indicating apparatus 
that of Mr. Maxim, the readings of hi 
gauge must fall off possibly to nothing 
while the actual pressures on the diaphragi 
It remains for me t 
point out a good place for the water to es 


foregoing 


constructed lik 


might be considerable. 


cape, viz., the stuffing box on the end 
the shaft where the gauge pipe is inserted 
and which revolves at 600 per minute. 

No matter how much care he may hay: 
taken—and he seems to point with pride t: 
the picture, ‘‘The experimenter and_ assist 
ants testing and marking off the dynamom 
eter”’—if there was any change in the quan 
tity of the water a new graduation must hy 
made. Again the actual pressure will 
always be far less than the calcu’ated, o1 
account of the water required to distend th: 
Bourdon tube of the dynamometer. 

Mr. Maxim tested his apparatus with 
brake and weighted lever on his propelle: 
shaft, and marked his gauge in tenths and 
hundredths of a horse-power, instead of 
pounds of pressure, on the piston C—at a 
speed of 600 revolutions per minute for the 
pulley—of the dynamometer. This is an 
other error, though, of course, Mr. Maxim 
knows that a calculated result marked on 
his gauge will only be correct for the exact 
600 revolutions per minute; thus, if his shaft 
were run at double the speed with the sami 
pressure on the dynamometer, the aciiual 
power would be doubled, while the indi 
cation of the gauge hand would be precis:ly 
the same; yet he says, ‘‘A dynamomete: 
[recorded] the amount of energy expended.’ 
Again he says, ‘‘ The difference in the read 
ings showed the exact amount of energy re 
quired to drive the plane.” 

Of course a connection can be made for a 
different than the 600 revolutions, 
but he nowhere says anything about it, und 
for the average reader of the Century it 
would have made no difference if he had. 


speed 


Mr. Maxim says: 

The steam generator is self-regulating, bas 
18,000 brazed joints, and is heated by 45,000 
gas jets, gas being made by a simple process 
from petroleum. 

I would recommend Mr. Maxim to hav 
a good sand bottom for his ash-pan, so as to 
save his brass when melting time comes. 
The neglect of this caused a friend of min« 
to set his boat on fire when trying a boile: 
of this construction, and he had only about 
500 brazed joints, against Mr. Maxim’s 48, 
000. This ‘‘simple process for making the 
gas” is probably to vaporize the oil on his 
hot bearings, as there is always plenty of 
heat on that part of the light-built quick 
speed such proposes. Hi 
concludes with the statement that France 
is to-day the only country which has thi 
scientific and skill and ma 
terials to construct his machine, so I presum: 


engines as he 


mechanical 


it is to France he is going to raise the money 
as well, and Mr. Maxim shows his good 
knowledge of the nature of that enthusiastic 
people—they would tear their shirts off, if 
they had any, for the privilege of contribut 
ing toward the construction of machines for 
‘*dropping a ton of dynamite on Berlin.” 

I never was in France, but the observation 
of their leading exports—emperors, filthy 
books, and the Panama Canal—causes me to 
rate them much lower in civilization than 
does Mr. Maxim. 


WitiiaAmM H. Harrison, 


Short Talks to the Boys, 
Editor American Machinist : 

In my last article I set forth the necessity 
of the young man’s reading. But that alone 
will not make him all that he should strive 
to be, although it will help to bring forth 
the last though not the least 
quality that he should possess. 


important 
That quality 
is steadiness, and I might say that it is the 
most desirable quality that can be wished for. 

What is a roving workman worth to the 
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irld, to his family (if he has one), to him- 
self? The answer is, nothing. He does not 
stay in a town long enough to buy himself a 
suit of clothes before the old fever takes its 
hold, and he imagines that he can do better 
elsewhere, so he leaves that place for another, 

| so on. 

fverywhere he will boast to our boys that 
he made $5 per day in New York, $6 per 
day in Pittsburgh, and thereby 
making them think that as he made such 
wages there, and is only getting $2 in their 
town, that they, too, could do better if they 
re to start ‘‘ on the road,” as he calls it. 


so on, 


Now let’s follow our young man, for it is 
he that we are interested in. We will con- 
sider that he isa man of 20 years, that has 
only partly served his time, and is getting 
per day. 
Going toa neighboring town he chances 
to get a job by representing himself to be a 
finished machinist, and is put to work at 
per day, With the agreement that the wages 
will be raised as soon as he proves that he is 


$ 
) 


$2 


worth more. 

[ am sorry for him, but that day never 
came, for before the week was up he had 
lost his place, simply because he got stuck 
ona simple job. But he got another place, 
and soon lost it. After awhile he got used to 
roving, lost all ambition to better himself, 
heing contented to make a living some way 
or another, and at last we find him boasting 
about the high wages that he has command- 
ed, when $2 per day is the most he ever 
earned. 

Of course, there are good men who are 
compelled to wander around sometimes on 
account of slack times, ete , but when they 
do get a job they are pretty likely to hold it, 
and they will be the last ones to advise you 
to start ‘‘on the road.” 

Well do I remember when the 
‘strike out 


desire to 
I wrote to the 
AMERICAN Macurnist for advice, and was 
told to stay at home, which I did, and have 
lived to thank that kind editor for his ad- 


vice, 


” came over me. 


\s a parting word, let me ask every young 
man to work to the interest of his employer, 
thereby benefiting himself, for such things 
will be Do not go tramping; and 
read and study, for ‘‘ theory without prac- 
tice” is worthless; practice without theory 
is worth $15 per week. 
worth a world of money. 

A PRACTICAL MACHINIST. 


noticed r¢ 


> 


Both combined are 


tngine Bearings, 
Editor American Machinist : 

Bell Crank’s experience with engine bear- 
ings may, perhaps, be explained by the fact 
that he attempted to do too good work, that 
is, work which appeared to be sound and 
good, and yet all the time neglected some 
vital point. In his Fig. 1 there is, I take it, 
indication of the cause of the trouble 
from the successful form of 


an 
Which is absent 
Fig. 2, 

Years ago, when a boy set to fit up pedes- 
tals for shafting—which was the work first 
viven to boys in the fitting shop—I was care 
fully fitting the semi-octagonal brasses into 
cast-iron blocks, so that they were a 
touching fit on base, sloping sides and _ verti 


the 


cal sides aa. An old millwright came along 
and told 
those pedestals were put to work the brasses 
bound to 
thereby to expand 
which held 


the stiffer piece the brass would close in 


me I was doing wrong, for when 


were become a trifle warm, and 
the 


the cast-iron was 


against cast iron 


them, and as 
sideways upon the shaft and grip it tight, 
and this, he said, they did when so fitted 
that he had found it difficult to get them 
free of the shaft, to which they became al- 
ost welded by the heat. 
The proper plan was to cut away on the 
des @ a,so that the brass could expand 
om the shaft, and not be forced to expand 
pon it, and he was right, and I made no 
iore good fits in that line, and never heard 
f any of my work coming to grief when set 
) work. 
The same trouble, I believe, afflicted rail- 
ad bearings when these were once made to 
mbrace half the circle of the axle instead of, 





possible from expansion. Why is it, we may 
ask, is there so little trouble with car axle 
bearings, comparatively speaking? Simply 





ENGINE BEARINGS. 


because they are ‘‘ badly fitted” to the eye 
of the unlearned apprentice; they have end 
play and very little bearing surface, and are 
at best rough pieces of work, but they serve 
their purpose, and we all know that different 
classes of bearings will endure very different 
load the 
through them varies in its application. 


work 

The 
crank-pin carries a much higher unit stress 
than the crank-shaft, though not perhaps so 
much higher as it is often thought to do in 
the absence of any consideration as to the 
inertia of the piston-rod, crosshead, ete., 
and yet the velocity of rubbing is fairly high 
ona crank pin which has a big diameter, 
though it loses surface by its shortness. The 
poor, cheap engine seen by Bell Crank had 
at least a cap to its bearing which was de- 
prived of much of its power to cause a grip- 
ping action, and to such an extent is a better 
design than the more expensive Fig. 1 type. 
The same gripping action is characteristic of 
locomotive bearings, unless 
to it. 
usually calculated at so much per projected 


intensities, according as 


provision be 


made prevent Bearing stresses are 
area of bearing, this area being the length 
x diameter, but this does not mean that a 
bearing thus obtained, of say 130 
pounds per square inch, is a proper figure for 
a crank-shaft. It does, however, tell us that 
proper intensity of pressure per actual 
bearing that it should not exceed 
what the figure of 130 upon the whole pro- 
jected area. The actual intensity over the 
really effective part of a bearing may be 260. 


stress 


a 
such 


1S 


Given good design there is no harm in the 
scraping done by Bell Crank; the trouble is 
that it was done upon a bad design. It was 
because of the constant lifting of the crank 
shaft in the old beam engines that their bear- 
ings always ran so well, though of small 
area for the load carried. 


Until recently Chordal pitch was also given 
in Molesworth’s Pocket-book as correct. How 
is it possible that any mechanical man can 
Chordal pitch to The 
primary idea of a pair of wheels is two per- 


assert be correct? 
fect cylinders running together in frictional 
contact, exactly as do now the ‘* frictions” 
Teeth 
added to wheels are, after all, merely a de 
velopment of a roughened surface given to 


of asack hoist in a corn warehouse. 


increase the working power of such fric- 
tional wheels. In railroad work sand is put 
between the wheel and rack to give grip 
enough to start a train, but no one dreams of 
running polygonal wheels except that Boston 
man who did try milling short flat 
places on a locomotive drive wheel. Now if 
wheels are in principle smooth circles run- 


very 


ning in contact, aud having a diameter cor- 
responding inversely to their revolutions, so 
must toothed be from 
cylinders. The cylinder surface is the pitch 
circle, and the teeth are but rough places 


wheels developed 


standing equally above and below the pitch 
put 
wheel to drive the other at a different angu 


surface, and there not to cause one 
lar velocity from what it would do without 
teeth, but at the same velocity—that proper 
to their respective diameters. With Chordal 
pitch, wheels of different diameters cannot 


work correctly, and will be often noisy. 


In spite of Mr. Crane's correction, I must 
still adhere to my statement as to cylinder 
area X steam pressure having everywhere 
Piston 
displacement involves some other factor— 
stroke, length, or Of 
course, with a small wheel the tractive force 


equal significance, for they have. 
speed of revolution. 


of a given cylinder will be greater, but wheel 
diameter is largely a question of speed, and 





snow, sosmall on arc that gripping is im 


dependent very much on the ability of a 





A wheel small that the back 
pressure becomes very great may exert less 
rail pull than a larger wheel which can allow 
a better effective pressure on the piston, and 
one of the more prominent facts of American 
practice to-day is the adaptation of larger 
and larger wheels. 


speeds. so 


Americans seem deter- 
mined to run some trains as fast as they are 
run on this side, and they are going the same 
way to do it, only they have not tried single 
wheels. The illustration of the English en- 
gine on the P. R. R making a slow start is 
merely confirmatory of what one sees here 
with compounds. They are not always con 
veniently stopped for effecting a good start, 
and as they have only a pair of 14-inch 
cylinders this is not surprising, but they can 
pull a heavy train when they are started, and 
the 30-inch cylinder working 
Would Mr. Crane say if he found any trouble 


get also. 


arising with the use of the brick arch in| 


steel fire-boxes? W. H. Boorn. 


__ 16d 


33 39 


(b) 
28.05 


The Compound Engine, 
Editor American Machinist : 

I have read with interest Mr. Weightman’s 
article in the number of the 28th, and would 
like to invite discussion about some points 
not quite clear to me. 

In the single-cylinder engine he figures the 
mean effective pressure quite correctly 28 96 
pounds. Now this is purely theoretical, and 
it is all we can ever hope to get out of the 
amount of steam that he assumed 
through the engine. How is it possible that 
he can figure out a higher mean effective 
pressure (31.374) by using two cylinders? If 
this were true it would be next to a perpetual 
motion, it only 28.96 to 
compress the steam from 8.25 to 165(if done 
in a single cylinder), and we would get back 
31.374 by using it over again in a compound 
engine. The mistake Mr. Weightman made 
is to be found in his ratio of cylinders 1 : 3.35, 
which should be 4, as he assumes 4 expan- 
sions in the L. P. cylinder. With 
the mean effective pressure in H. 
der reduces to 53.11 + 4 = 
to which added 


to go 


because takes 


this ratio 
P. cylin- 
18.2738 
15.687 
gives the same old 28.96 
asthe theoretical mean effective pressure, 

In the following I will try to lay out the 
theoretical curves of this engine : 

At point a the H. 
the steam exhausts into the receiver, which 


P. exhaust opens, and 


must have also steam at 33 pounds, to avoid 
a drop of pressure at (a). That is to say, we 
must place the L. P. cut-off so that at (¢) the 
steam is at 33 pounds again. 
a volume of 1 high-pressure cylinder, and 
the volume of the receiver, which may be as- 
sumed as 4 high-pressure cylinder vols. To 
tal The amount of steam present 
at this point can be expressed by the prod 


= 5 vols. 


uct of pressure into volume, or5 X 38 = 165. 
Let us now call the point of cut-off in the 


L. P. cylinder , then we have at point (4) 
” —1 volumes in the high-pressure cylin- 
it 
der, 4 vols. in the receiver and of 4,or 
‘t 
4 vols. in the L. P. cylinder, The total 
n 
volume occupied by the steam at (c) is then 
wd 448 = OOF and the press- 
n 7] n 
- are : 165 1 
ure is 165 divided by this volume, or _ : 
: 5n+3 
© . : » 165 33 
rhe final pressure at point (d) is — 
20 4 


8.25 pounds, and considering that the curve 
4 d is an expansion, or reversed compression 


curve, we can fora moment let the piston 





move backwards from (d) to (4). 


cylinder to rid itself of exhaust steam at high 


At (a) we have | 







At (d) we have a volume 4 and an amount 
of steam of 4 X 8.25 33; at (b) we havea 
33 nN _ 


volume —— Therefore a pressure 
n 

8.25 n. This must be equal to the pressure 

165 


5n+3' 


. e ~ } 
found before, 8.25 n : 


3.4 and 294. 


n 

Having thus ascertained the point of cut- 
off in the L. P. cylinder we will now trace 
the correct expansion line. The volume at 
(0) is as follows : 


In H. P. cylinder (1 — .294) 106 
In receiver | . 
In L. P. cylinder (.294 x 4) 1.176 
»). 882 
| and the pressure is 
165 : 5.882 PROD. 
At this point, as soon as the L. P. steam 


valve closes, the amount of steam (165) is di- 
| vided into two parts—the one that always re- 
the one that goes 
through the engine. The value of the 
latter we know, but it will be interesting 


'mainsin the receiver and 


to figure it here again. In the L. P. 
cylinder we have the volume .294 x 4 
= 1.176; 1.176 & 28.05 33; amount 


of steam going through engine. 

The first is the product of the volume 
4.706 into the pressure 28.05, 4.706 
132; amount of steam remain 
At the end of the stroke 
amount of 
pushed into the receiver and occupies now 
Its pressure is there- 


or 
< 28.05 
ing in receiver. 


this whole steam has been 
only a space = 4 vols. 
|fore 182: 4 38 pounds, which demon 
| strates the correctness of my calculation, 

Of course with this point of cut-off the 
| work of the two cylinders will not be the same 
If this is the condition the actual 
diagrams must be 


for each. 
laid out (allowing losses 
between cylinders) then the mean effective 
be measured and compared, 
and the point of cut off in the H. P. cylin- 
der shifted accordingly, and new diagrams 


pressures mu t 


laid out. 

To lay out the curves for a triple-expansion 
engine is a little more complicated, and I 
will not it the 
criticism of this article which is sure to come. 

F. F. NIcKEL. 


do here, but wait first for 


Setting Over Footestocks, 

Kditor American Machinist : 
I have read with 
Professor Sweet on 


interest the article by 
for lathes, 
think the Pro 


fessor should have mentioned before leaving 


foot-stocks 
T 


but there is one feature that I 
the subject; that is this: 
When a foot-stock is set over for turning 
tapers, should the spindle remain parallel to 
the lathe 
should it always point toward the point of 


bed as is common practice, or 


the live center, as it seldom if ever does? 

Of course we all know that the taper at 
tachment is the proper thing for turning 
itapers, and that the foot-stock should never 
be set over, but so long as builders make 
them to set over, why not move them in a 
circle arc. If we have a lathe that will take 
feet it 


made to turn pieces three feet long, with the 


| in four between centers, might be 
tail center pointing directly toward the live 
center when set over RiaGs. 
_— + p< 

A London dispatch says : 

The ships San Joaquin and Annie H. 
Smith, bound from New York for San Fran 
cisco, and Seattle bark 
Adolph Olrig, San 


Francisco, 


and Tacoma, also 


New York 


encountered 


from for 


having unusually 
severe weather, in which the San Joaquin 
lost her fore and main topgallant masts, and 
rudder 
sprung and lost some sails, and the Olrig her 


some sails, the Smith had her head 
rudder head sprung and cargo adrift, have 
put back to Stanley, F. I. 
5 te 

The Philadelphia & Railroad 
Company will build a new road between 
Philadelphia and Cape May, a distance of 
seventy six miles, to be known as the Phila- 
delphia & Cape May Railroad 
tions to the stock of the road are conditional 
that they shall not be paid in until the line 


Reading 


Subscrip 


is completed, 
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Machinery for Tin-plate Manufacture. 

If the New York Hvening Post were 
ignorant of the time and labor required to 
manu- 


less 


get a line of new machinery—for any 
facturing purpose— perfected and in opera- 
‘ views” 


tion on a large scale, some of its 
upon the manufacture of tin-plates in this 


country might be entitled to consideration. 
Its latest misfit refers to an order which 
the American Tin-plate Co., of Elwood, 
Ind.—an of the opening of whose 
new works was published in our issue of 
July 14—have just taken, through their Cin- 


account 


cinnati agents, from Messrs. Norton Bros., 
of Chicago, for coke tin-plates equiva- 
lent to 5,000 boxes, 14x20 inch size, to be 


delivered within ninety days. Such an order 
Elwood Works are get- 
ting their operations down to a commercial 
basis. The order be- 
cause of the fact that the plates are all of the 
lower-priced grades, such are used in 
making cans, which it has been said could 
not be successfully made in this country. 
One thing certain: the plates will be 
fluxed, before tinning, in palm oil, instead 
of muriatic acid, as is now and for years 
past has been a common practice in Wales. 
The sheets will, not be rust-breed- 
ers, ruining the goods packed in them. 
What especially seems to grieve the Post 
is the fact that Norton Bros. should presume 


is evidence that the 
is further significant, 


as 


is 


therefore, 


to buy any tin-plates, in view of the pub 
lished announcement as to the success of 
“their tinning machine by the palm oil 


process,” as the Post graphically describes 
it. The Norton 
at their works has successfully tinned several 
black sheets,” and cer- 
tainly po mechanic will think ten or 


tinning machine now in use 


thousand boxes of ‘ 
twelve 
months spent in perfecting it a long time in 
such the 


as 


which to develop mechanism, 


last 200 years have not—in Wales—been 
able to equal. 

The trouble with the Evening Post, in the 
main, seems to be, that it does not realize 


how many distinct mechanical operations are 
involved in producing tin-plates from the 
pig, even the black sheets. It 
affects to think that creating an industry of 
this magnitude is some little inconsequent 
operation — failure create it being 
proof that it never be established. It 
forgets that starting of any 
kind Especially take 


or from 


to so 
can 
a manufactory 


takes time. does it 


‘time when doing so means the building of 


new works, and the designing and construct- 
ing of new machinery. Even when the ini- 
tial machine is fully developed, it takes time 
to duplicate it on the large scale required 
starting such an industry as the manufacture 
of tin-plates, especially as several styles of 
finish in the product, and numerous sizes in 
each finish, have to be provided for. 
As this country consumes fully 
fourths of all the tin-plates made in the 
world, and as acid-tluxed plates, inaccurately 
squared and imperfectly tinned sheets, and 
the inability of 
past to get any attention paid to their wishes 


three- 


American consumers in the 


by the distant Welsh producers, have been 
costing the American people large sums of 
money, running into the millions, it is to 


be hoped the Post will not continue to make 
the new American tin-plate industry the sole 
It should be mindful, also, 
advances in the 
which 
the possession of a sure monopoly has enabled 


object of its fury. 
of the 
price of tin-plates, from time to time, 


numerous arbitrary 


the foreign producers to exact from the peo- 
ple of this country, without any compen- 
sating benefits to the latter whatever. 
actiaepigaanlesatanea 
Improvement of a Crossing. 
Work has been at last fairly begun to bet 
ter the condition of things at what is now 


probably as bad as any, if not the very worst 
railroad crossing in the country. 

At the Broad street crossing of the Penn- 
sylvania and Jersey Central railroads, at 
Elizabeth, the entire through business and a 
very large proportion of the local business 
of both roads are concentrated, 

The point is only twelve miles from New 
York, so local train 


that every passenger 





made necessary by the vast numbers of peo 








ple who must be transported daily between | There is little room to doubt that the emp: 


the city and the 


neighboring towns on both | 


ment of convict miners by contractors is | 


roads must pass over it, in addition.to which | for free labor, and when the legislatur 


it happens to be at the 
of 


junction of 


streets, one them the 


oughfare of 
000 inhabitants. 


pass over the crossing daily, 


that during the early morning and later after- | 


when the local traffic is heaviest, 


utmost capacity 


noon hours, 
the crossing is taxed to the 
of its numerous tracks, and limited trains are 
often seriously delayed there. 


The work of tunneling under the roads 
for the streets has been going on for some 


advanced, while 
the Pennsylvania’s 
been inaugurated, of 
the Central to. remain at the pres- 
ent The buildings of 
the latter road are completed, those of thie 
course, held back until 


and is well recently 
of 


has 


time, 
the 
tracks 


work raising 
those 
Jersey 
station 


level. new 


other road being, of 
the work of raising its tracks is completed. 
This improvement is one, the need 
which has been but it 
delayed for some years by failure to agree 
with the The 
improvement will considerably facilitate the 
movement of trains, and will probably pay 
the roads, although its cost will, it is said, 
approximate $1,500,000. 
~—>o—___—_- 
P. Trowbridge. 


of 
long seen, has been 


city authorities as to terms. 





William 


William Trowbridge, the head of the 


engineering department of the School of 
Mines, Columbia College, New York, died 
recently at the age of 64. General Trow- 


bridge (we believe he had that title) was one 
of the best known engineers in the country. 
He was a West Point. He 
served the country through the the 
He was a member of many scien 
societies, and was one of the thirty men 
in the office of the AMERICAN Ma- 
CHINIS?T to organize the American Society of 
Mechanical Engineers. The cause of General 
Trowbridge’s death was heart failure. 
_eam- 


graduate of 
war of 
rebellion. 
tific 
who met 


The learned editor of the Valve 
takes us to task for using the word mile 

referring to a vessel’s 
day—when he 
his time—he will 


Safety 


stead of knot, when 
run. Perhaps 
nothing better 
sit down and make plain to us, and the rest 
of th the exact difference between a 
knot and a nautical mile, which, 
the particular mile always meant when the 
with 


some has 


to occupy 


world, 
of course, is 
is used in connection the move, 
ment of ships. If our contemporary under 
takes to do this, he will probably find, when 
that he knows a great deal 
about the subject of which he is entertain- 


term 


he gets through, 


ingly ignorant at the present time. 
a a al a 

Recently a South Brooklyn 

crashed into her slip under full speed. 

the ferry officials refused to say anything 

about the matter, in which, think, they 

were decidedly wrong. It would be beyond 


ferryboat 
All 
we 
nature if such accidents did not occur some 
times, and the wisest plan is to let the public 
know just why they occur. 
lie 

In order that any intelligent opinion may 
when the statement of the average 
it should 


be formed, 
day’s wages paid workmen is made, 


be accompanied by a statement of how 
many days a man has work in the year, and | 
how many years he is likely to be able to 
continue his work. These statements, fairly 
made, would often very materially modify 
public opinion. 

ie 


It would appear that many cities in this 
country delay the payment of money due to 
workmen till the workmen sell their claims 
to middlemen at a good round discount. No 
particular blame attaches to the middlemen. 


Their operations represent a way of making 


money as legitimate, perhaps, as many 
others. But what about the city officials ? 
Is there collusion in the matter ? 
ee 
At this writing there is serious trouble in 


the mines in Tennessee. The trouble is be 
tween the employment of State convicts by 
the mining companies and the free miners 





several 
main business thor- | justice, 
Elizabeth—a city of nearly 40,- 
Altogecher about 700 trains | with the strikers, so called. 
which means | 








fuses to interfere there is some reason, if 
in the interposition of the min 
The people and the soldiers appear to s 


| Sees 
A Chicago man whose name would at o: 
be recognized if mentioned, recently spok: 
the writer rather forcibly anent the Wor! 
Exposition at that city. His complaint y 
mainly in the direction that New York 
and every one else out of Chicago called | 
fair a Chicago institution. ‘‘Why,” said t! 
Chicagoian referred to, ‘‘this whole fair bu 
ness is more a matter of New York than 
Chicago influence. 
an accident in the matter—nothing 
And we think he is right. 
2 
Literary Notes. 


Chicago,” said he, ‘ 


more 


Poor’s MANUAL OF RAILROADS.—Th 
twenty-fifth annual edition of this standar 
work has been issued, and it is only neces 
sary to say of it that it is fully up t 
the standard of former issues, and leaves 
nothing to be desired inthe way of such a 
publication. No one who has any occasion 
to keep posted as to railroads in this coun 
try, or to know something of their history 
and operations, especially their financia 
management, can get along without it. E 
V. & H. W. Poor, 70 Wall street, N. Y. 

We have in hand the second edition «! 
‘“* Rare and Useful Information for Travelers, 
Mechanics and Railway Men.” The little 
book contains useful information for every 
one, and can be obtained from Danks & Co 
Chicago, Il. We are not informed whether 
or not a price is put upon the book, but cai 
recommend it on general principles. 
TREATISE ON TESTING WATER-WHEELS AN]! 

MACHINERY. By James Emerson. 

The 
known 


is well 


water 


who 


of 


this book, 
with 
wheels and hydraulic powers, undoubtedly 
knew much such matters, but it is 
very evident that he has much to learn of 
the art of making books. If Mr. Emerson 
could have induced some engineering friend 
to edit his matter for him, and had. left out 
of it allirrelevant matter, about which it is 
evident the author does not and cannot know 
anything worth the telling it would have been 
better. The author instance, 
on religicus matters which differ essentially 
from those of most people, and in this book 
purporting to treat of hydro-dynamics, h« 
and intreduce: 
are, to say the least, 
in bad taste, especially in a work purporting 
to treat of subjects with which these matters 
have no logical connection, 

There is much practical information in th 
regarding water-wheels and water 
but it is not nearly so available fo: 
use as it might be if it were properly edited 
arranged, and published without the irrel 
The book 
author at Willimansett, 


author of 


in connection tests 


about 


has, for views 


intrudes these views, even 


many engravings that 


book 


powers, 


vant matter referred to. 
lished by the 
Price, $1. 


is pub 
Mass. 


1892.—This 


in 


AMERICAN YAcuT List 
is a publication which is 


FOR 

of 
Own or are other 
vachts, yacht build 


special 
terest to those who either 


wise identified with or 
ing and sailing. 

It is a superb book of 480 pages, bound in 
while canvas covers, ornamented in blue, and 
contains beautiful 
graph illustrations 
private of 
also a complete register 
of the U. 8S., British 
muda Islands, Royal . 
Argentino Yacht Clubs, 
addresses of 


with ofticial 


fac-simile chromo-litho 
all club 
yacht owners. 
of the 
Provinces, 


and 
There is 
yacht clubs 
Royal Bur 
Jamaica, Habana and 
with lists of officers, 
of yachts, 
signal letters, dimen 


of flags 


signals 


secretaries, names 


numbers, 


sions, designers, builders, etc. Full in 
formation is given regarding regattas and 


races, with rules of measurement, time allow 
There is also an alphabetical list 
In the list of steam yachts, for 
which is in tabular form, the names 
given alphabetically, with 


ance, etc, 
of owners. 
instance, 


of the vessels are 
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the official numbers and international code | 
signal letters, the rig, gross and net tonnage, 


dimensions, character, size and dimensions 
f engines and boilers, with name and 


idress of builders, names of designers and 
builders, with date of launching, name of 
owners, port, and name of club, if any. 
The several deeds of gift of the ‘‘ America’s” 
Cup are also given. The book would prob- 
ably be considered indispensable by most of 
those interested in yachts who should see a 

yy of it. It is published by Thomas 
Manning, 45 Beaver New York. 
Price, $10. 


street, 





ONS mp 


(juss snSUERS 


Questions of omeret interest relating to subjects dis 
cussed in our columns will receive attention in this 
lepartment. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request tc 
that effect. If questions are enclosed with a business 
communication, they should be writien on a separate 
sheet. 











(354) A. M., Hoboken, N. J., writes: The 
valve leather jn a pump, after lying still a 
few days without using, seems to get dry and 
the air passes through the leather. “Now 
what I would like to have you tell me is what 
preparation I could use to make the leather 
completely air-tight—if there is any such 
preparation existing. I have used lard and 


elycerine without success. A.—Try F. Mil- 
ler’s leather preservative. 
(355) A. L. T., Anderson, 8. C., writes: 


I have been in a machine shop for three 
years, and now I want to learn drawing. Do 
you think it would be best for me to 
buy a book of instructions for begin- 
ners? If so, which book should I 
get ? A.—We believe the articles on 
‘Practical Drawing,” recently con- 
cluded in the AMERICAN MACHINIST, 
will aid you in your desire. These 
can be mailed to you from this office. 
2. If you have a catalogue of books 
suitable for machinists, T would like 
to have you send me one. A.—We 
do not deal in books, and therefore 
keep no catalogues for distribution 


In our eon of February 19, 1891, in - + 


an article of ‘‘ What to Study, and 
How to Study,” we have given a list 
of books suitable for home study; 
these you can obtain from any dealer 
in scientific works; the addresses of 
some of these are given in our ad 
vertising columns. 3. What wages 
do you think I should get in my 
fourth year at the machinists’ busi- 
ness? That depends altogether on 
ability, and the progress you have made 
during your apprenticeship. Some boys 
at the end of three years’ apprenticeship are 


your 


worth a journeyman’s pay; others are not 
worth shop-room. 4. What would you 
advise me to do, after my time is out, go 


to a technical school or to a good shop, 
where I can learn modern machine shop 
practice? Since we are not personally 
acquainted with you, it is difficult to advise 
you. Our opinion is that a good technical 
education is always of great service to a me- 
chanic. If you have the aptitude for such a 
training, by all means get it, either by study- 
ing at home or entering a technical school; 


the latter course, if you can afford it, will 
save much time. 
(356) T. G., Brussels, Belgium, writes; We 


ire translating the article on the New Otto gas 
engines which appeared in your issue of March 
17%, current volume; but we do not under- 
stand the meaning of the following phrase: 
‘Into the tube, kept at a bright red heat, the 
mixture in the cylinder is allowed to rush by 
the opening of a small valve, and thus the 
entire charge is fired at sucha time as to 
vive the maximum pressure near the be- 
ginning of the stroke.” We cannot see how 
the tube is kept red hot, or anything of the 
device operating the inlet of the gas mixture 
wr the exhaust after their explosion. We 
shall feel very much obliged to you for a 
comprehensive description. A.—The ac- 
companying illustration, not drawn to scale, 
will help to gain a clearer conception of the 
arrangement. The tube is kept hot by 
means of a Bunsen burner, into which the 
ignition tube 7” is inserted; this tube is closed 
at the upper end as shown, and its lower end 
is screwed into the cylinder head //, The 


Bunsen burner consists simply of the tube 7’ 


screwed into the cylinder head, the gas is 
supplied through the pipe G, air is admitted 
through the holesa a@ to support the combus- 
tion of the gas. This mixture is ignited in the 


tube 7 and allowed to burn while the mone is 
running, so as to keep the i 
red heat. 


ignition tube a 


This tube has intermittent con 


nection with the explosion chamber by means 
of the port Zand valve v, which opens at the 
moment when e xplosion is required, allow- 
ing a portion of the charge from the cylinder 
to enter the ignition tube 7’ and be ignited. 
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After ignition the valve + raises so as to close 
the port J, allowing the urconsumed gases in 
the ignition tube to escape through the open- 
ing 0, and fresh air to enter while compres 
sion is going on in the cylinder. The valve 
vis worked by suitable mechanism on the 
engine. 

(357) T. F. H., Wellington, B. C., writes : | 
We are here engage dd in coal mining, and at 
present are putting in a direct-acting pump. 
Diameter of steam cylinder, 18 inches; di- | 
ameter of ram, 8 inches; stroke, 15 inches; 
diameter of discharge pipe, 6 inches, and 360 
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feet high; it has two elbows at the bottom. 
Boiler pressure is 70 pounds. I claim that 
in calculating the height to which this pump 
can raise the water, the diameter of the dis- 
charge pipe should be dealt with. My friend 
claims that the discharge pipe has nothing to 
do with it. Who is right? Please show 
how a problem of this kind is worked out, 
and give the percentage to be deducted for 
friction. A.—First find the total steam press- 
ure on the piston; the area of an 18-inch pis- 
ton is 254.47 square inches; deducting a loss 
of say 5 pounds from the boiler pressure, we 
have for the sieam pressure in the cylinder 
70 -- 5 = 65 pounds. The total pressure on 
the steam piston will then be 254.47 x 65 = 
16,540.55 pounds. This pressure is trans 
mitted to the ram, which is & inches in di- 
ameter; its area is 50.26 square inches; hence 
» 16,540.55 
50.26 

329 pounds per square inch. The pressure 
exerted by a column of water one foot high 
and one inch square is .484 pounds, or, in 
other words, one foot head corresponds to 
.434 pounds per square inch. If, now, the 
whole pressure of 329 pounds per square inch 
is exerted in balancing a column of water, 


the ram can resist a pressure of 


2O¢ 
then the height of this column will be 734 
= 758 feet (fraction neglected). But in 


raising the water the resistance of friction 
must be overcome, for which we may allow 
25 percent. Therefore the height through 
which the pump can raise the water will be 
758 — (758 & .25) = 568.5 feet. From this 
it will be seen that the diameter of the dis- 
charge pipe has not been taken into account, 
but the diameter of the plunger can not be 
neglected. It may be added that if an exact 
computation of the resistance of friction is 
required, then the diameter of the discharge 
pipe must be taken into account, but it seems 
to us that this is not a part of your dispute; 


we must, therefore, say that your friend 
Ce Oe ge eee —— 

(358) R. S., Pine Bluff, Ark., writes: The 
engine of which I send you dimensions uses 


from 2to 3 inches more steam in the back 


~~ of cylinder than in the front, both in for 


cuts off square, using an equal amount of 
}steam. In working out this problem I am 


| length of crank, 


| inches 


| through the center of 


| center of eccentric rod pins, the points ft and 


| the crank-pin on one 
| crank-pin on the opposite dead center, and 4 


|center lines 7 O and OR of 
|in their midway 





ward and back motion, while the full stroke 


lifting shaft bearing. 
follows: Length of 


unable to locate the 
The dime nsions are as 
main rod, 7 feet 1 inch; from center of shaft 
to center of rocker box, 68 inches; lower 
rocker arm, 8; inches; upper one, 9}: 
12 inches; radius of link, 68 
link lifter, 104 inches; eccentrics, 5 
throw; lifting shaft arm, 20 inches; 
from center to center of eccentric pin, 113 
inches; eccentric pins back of link arc, 24 
inches; center of axle, 2 inches below the 
center line of cylinder; lap, } inch; lead, 
inch Kindly give me the location of the 
lifting shaft and saddle pin to insure an 
equal cut off. A.—The saddle pin should be 
8 inch back of the link are. The position of 
the lifting shaft is found as follows: Cut a 
| template for the link as shown by the shaded 
part r st wu, the are rs represents the are 
the link, and the are ¢ 
uw represents one which passes through the 


inches; 


uv representing the centers of these pins. On 
this template lay off the position of the cen 
ter f of saddle pin. Let A represent the cen 
ter of the main driving axle: C, the center of 
dead center; ¢, the 


CU, 4 the positions of crank pin correspond 

ing to half strokes of piston. The small cir 

cle drawn from center A represents the path 
of the eccentrics. The points 
X and ¥ represent the center of the forward 
and backward eccentric respectively when 
the crank-pin is at C; wand y the same cen- 
ters when the crank-pin is atc; 4 Nand 4 ¥ 
when the crank-pin is at 4C; and 4 2and 4 
y when the crank pin is at 4 ¢. Draw the 
the rocker arms 
position, and through the 
center A and the center R of the lower rock 
er pin draw LM, which is the center line of 
motion of the valve gear. From the center 
R describe the lap circle whose radius has 
the same proportion to the lap as the length 
of the lower rocker arm has to the upper one; 





Frame 
V 
Dp 1 “) 
hence it must be 1.32 inches diameter. From 


the centers X, Y, 7, y, 4 X,4 Y,4aand 4 y, 
and with a radius equi il to the length of ec 

centric rod, draw the arcs X,, Y,, 4 X,, 
etc., to represent the paths of the eccentric 
rod pins for the various positions of the 
cranks. Now lay the template on the draw- 
ing so that the point ¢ will be on the are 4 
NX, the point “ on the are 4 ¥, and edge 7 x 
of the template passing through the point in 
which the lap circle cuts the line of motion 1 
M; then through the center of the saddle pin 
prick off on the paper the point f. In asim 
ilar way, as indicated by the other position 
of the template, find the point fy. From the 
points fand 7f,, with a radius equal to length 
of the link hanger, describe two arcs cutting 
each other in the point 7. All that has been 


done here was to find the positions of the 
saddle pin corresponding to half strokes 4 
and $c; the ares 4 NX, and 4 Y, are those in 


which the eccentric rod pins move when the 
crank is 4 C, and the ares 4.7, and 4 y, cor 

respond to the position of the crank at 4 ¢. 
The next step will be to find the positions of 
the saddle pin for full gear forward and back 

ward when the crank is on its dead centers. 
To do so we must take the lead into account. 
On the line 1 M lay off a point (,; its dis 
tance from # must be equal tothe sum of the 
lap and lead decreased to suit the inequality 
of the length of rocker arms; in this case 
it will be .71 inch. This point corresponds 
to the dead center C, and the eccentric rod 
pins will travel in the ares Y, and Y,. Place 
the template as low as possible with its point 
ton the arc X, andthe point ~ on the are Y, 
and the edge rs touching the point c,. In 
this position prick off through the center of 
saddle pin on the template the point don the 
paper. Now move the template to as low a 
position as possible, so that the edge r s will 
touch the point ¢, (which is also placed .71 
inch from #) with the point ¢ on the are v7, 
and the point w on the are y,, and in this 
position prick off through center of saddle 
pin a point e¢ on the paper. From the points 


set the template as high as possible, the link 
are 7 s touching first the point c, and then ¢,; 
thereby find the points g and /, from which, 
with a radius equal to the link hanger, two 
ares are described cutting each other in the 
point nr. Now find a point ™ from which an 
are With a radius of 20 inches (the length o1 
the lifting shaft arm) can be described pass- 
ing as nearas possible through the points /, 
Zand n,; this point m will be the center of 
the lifting shaft. The whole operation is 
quite simple, but it takes considerable time, 
and it can hardly be expected from us to 
work out a problem of this kind, as our time 
is limited. For accurate results the draw 
ing should be made full size, or not less than 


half size. We have confined ourselves to 
finding the position of the lifting shaft. The 
method of tinding the centers VY Y, ete., of 


itself. 
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Itisa fact. See Grant, p. 20. 
Shafting Straighteners. J. H. Wells, T 
Ideal Drawing Stands. M. C. Hammett, 
Forming Lathes, Mer. Macb.Tool Co. 
A.D. Pentz, Consulting. Elizabeth, N 
Tool Holder: Armstrong Bros. Tool Co., 
New lists of cutters. Brown & Sharpe 
Bradlev’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N.Y. 
Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, Ill., manufacturers. 
Pattern and Brand Letters. A variety of sizes 
and styles Heber Wells, 8 Spruce St., New York. 
Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St.. N. Y. 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt St.,.N.Y. 
S. A. Smith, 28S. Canal St.. Chieago. T1., 
for Holbrook’s new loaded rz awhide mallets. 
Automatic Gear Cutters. Best in the market. 
Superior Machine Works, 106 Canal St., Cleve’d, O. 
Pulley lathes, most effie amt oferea Ohio Ma 
ys Tool Works, Cincinnat1, 
J Thurman, M. E., “eee Ind., 
Pate nt Solicitor. Inventions Perfected. 
Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 
Forthe Latest Improved Diamond Prospecting 
Drill, address the M. ©. Bullock Mfg Co., cor. 
Canal and Washington Sts., Chicago, Hl. 
Patterson, Gottfried & Hunter, Limited, 146-150 
Centre st., New York. are putting on the market 
anew alarm speed indicator. Send for circulars, 
S. W. Card & Co., Mansfield, Mass., are putting 
on the market a newline of stocks and dies, with 
their patent adjustable dies and guide. S. A. Smith, 
23S. Canal Street, Chicago, Ill., Western Agent. 
id “Only Drill Press built on 
§2// ‘Ko-rekt’ principles, 
ma Even if they come from Jersey.” 
42"" | Gould & Eberhardt, New Ark, N. J 
Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York. 
Send for Brief History of Patent Legislation. 
De Lamater Screw Propeller Wheel, made only 
by The Samuel L. Moore & Sons Co., Elizabeth- 
port, N. J., who have pute hased from C. H. De 
Lamater & Co., New York, all their patterns, 
books of record, gauges, ete. Location and e quip- 
ment well adapte d for Heavy y Steamship Repairs, 
“Binders” for the AMERICAN MACHINIST. Two 
styles—the ** Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘New Handy,” mailed at Svc. each. The former 
has stiff board covers, w hile the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 208 Broadway, New York. 
“Indicator Practice and Steam Engine Economy.”’ 
By F. F. Hemenway. Contains plain direc:ions for 
using the indicator and making all re quired ecaleu 
lations from the diagram, also the principles of 
economy in oper: iting steam e ngines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 E ‘ast 
Tenth Street, New York 
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An Experimental Shop at Fitchburg 


Mr. George F 
plete experimental shop at 


Simonds has a very-com 
Fitchbure, Mass., 
food deal 


of experimenting, in the 


in which he is expending a 


money in the way 


way of making balls, ball bearings, ete. 
In our issue of July 28 we published as 
follow oy 
BALL BEARINGS FOR STREET CARS. 
There has been running on the Fitchbure 


street railroad for several 
mounted on ball bearings, 
in constant use 


months a car 
which have been 
and subjected to the severest 


tests, and examination now shows that not 
the slightest evidence of wear can be found 
on either the bearing surfaces or balls. The 


bearings were oiled with a few drops of oil 
at first, and have run ever since without 
being touched.—Springfield Republican, 

The above is just the kind of stuff that 
tends to prevent the use of devices for re 
ducing friction, or accomplishing any de 
sired end in the line of mechanical matters, 





d and ¢ as centers, and with a radius equal to 
the link hanger, describe two arcs, 
each other in the point &. Ina similar way 


cutting | 


The wear of the constituent parts of machin 
ery is not measured by ‘‘sticks”’ or picas, 
land, moreover, any mechanic, however much 
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he may favor ball bearings, knows that there 
was wear of both journals and balls, and de- 
cently accurate measurements, as mcasure 
ments are made to-day, would have shown 
this to have been true. When meu start out 
to write of things of which they have no 
knowledge, they generally fail to impart 
information. 


This brought out a communication from 


Mr. Simonds, which we give in part below: 

On page 8 of the AMERICAN MACHINIST | 
of July 28th, I notice an article, Ball Bear- | 
ings for Street Cars, in which you comment | 
editorially on a statement credited to the 
Springfield Republican. 

‘* 1 do not hold myself responsible for the 
language that may be used by newspaper 
men in describing the work that Iam doing, 
but I can safely say that, if you will come 
to Fitchburg I will show you some results 
that will attract your attention, not only in 
anti-friction bearings but in other directions 
that will prove of interest to your readers. 

“Until a short notice was given in the 

Boston Herald, July 14th, from which the 
Springfield Republican copied, I had per 
mitted nothing to be publicly said in refer 
ence to my more recent original work, and 
July 17th the same correspondent had pub- 
lished the inclosed, which please return to 
me after reading, 
““T am quite well aware that it has been 
considered an axiomatic truth that where | 
there is a movement of two bodies, on or | 
over each other, there must be friction, and | 
where there is friction there must be wear. 
I am not prepared to prove that this is not 
so, but when bearings have run for months 
doing considerable work, and the oil in said | 
bearing is not discolored, it would seem that, | 
if that point has not been reached, it cer- 
tainly approaches it. 

‘During the month of May I employed 
Mr. Coleman Sellers, of Philadelphia, pro 
fessionally, to investigate what I have been 
doing, and report his opinion to me. He 
was in Fitchburg two days, and has taken 
two months to get facts from all directions, 
bearing on the subject. His type written 
report of ten pages came to me two days 
ago, and you will tind it interesting reading.” 

When the item, to Mr. 
Simonds refers, was written, we had no idea 
that he was the inventor of the particular 


| 
| 


above which 


journal bearing to which reference was 
made, However, that would have made no 
difference. 


In conversation we found that Mr. Sim- 
onds believed that we had him an 
injustice as regards ball bearings. We went | 
with him to see the bearing to which the | 
Springfield Republican evidently referred in | 
its extract, as we quoted. 

While we had no means of making a 
critical examination of this bearing—no data 


done 





| 
| 
| 
| 
| 
| 


from which to work—we are entirely free | 
to admit that it wear, | 
But all this does not change our opinion 
that there had been wear. 

It will be noticed that in the item to which 
Mr. Simonds refers we did not say that the | 
wear had not been enormously reduced ; we 
there 


showed no visible 


contended then, as we do now, that 
had been wear. 

We pulled a car titted with these bearings 
along the track, back and forth, and can 
testify that there was a wonderfully small 
effort required to move it. The presump 
tion is that the friction is very slight, and 
that the 
We believe, however, that 


wear is correspondingly slight. 


there is wear, as 
we previously intimated. 

In Mr. Simonds’ shop, which is very com 
plete in its appointments a good many ex 
perimental processes are going forward. He 





says that by processes for grinding balls he | 
can produce perfect spheres, exact. to size, | 
and instanced it by holding four 4” balls, | 
selected at random, between the measuring | 
points of a micrometer caliper, turning the 
caliper over from side to side. 

He has also devised a means for hardening 
balls, and, in fact, other pieces of all kinds, 


by which the hardening process is continued | 
from brine or water to oil without interven- 
ing exposure to atmosphere. 

Mr. Simonds’ researches also cover a means 


of using the cementation process by which 
he makes the outside of a 
such as to harden on the inside or outside, as 
desired, or to be susceptible of hardening in 
any of its parts, the other parts remaining 
soft. 

Mr. Simonds that by 
processes he can make balls that will stand 
intense without 


bush or sleeve, 


Claims his various 


pressure giving way, and 


bushes or sleeves 


that he can harden steel 


without change of form to any appreciable | 
extent. 

Mr. Simonds has devised a large number | 
of adaptations for his various processes, | 
relating mainly to the use of ball bearings 
for a great variety of purposes. His efforts 
in this direction are worthy of serious con- | 
sideration, | 
——- ogee — ——— 


Universal Milling Machine. 


Ngravings represent a 


The accompanying 


class of work it is intended for. It will be 
noticed by referring to the outline view that 
there are four changes of feed, the motion 
through 
and covered bevel gears to a central vertical 
shaft, from which the screw is driven. 

The base upon which the table rests is cir- 


being transmitted splined shafts 


cular in form, graduated on its outer face, 
as shown, and the swiveling plate is secured 
to the base by means of bolts, which engage 
with T-slots and lock it firmly in place, 
these bolts being so placed as to be always in 
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milling machine, which has been designed 
with special reference to the work usually 
done in a tool We have before ilus- 
trated machines by the same builders which 
had this one, but 
were intended for a different class of work, 
the present machine being somewhat lighter 


room, 


some of the features of 


and smaller, though it has good spiadle 
power and is fully as stiff and strong as is 


: ° ° : | 
consistent with convenient handling on the 
































LING MACHINE, 
This form of base 
gives, of course, a uniform bearing at all 
angles of the table, and there are no projec 
tions to strike the 


a convenient position. 


face of the column when 
settling to an angle, thus requiring the cut 
ter to be placed further from the main bear 
ing than would otherwise be the case. 

The knee is raised and lowered by a large 
screw, operated by a horizontal shaft, which 


is placed at such an angle as to admit of its 





crank being always in place and ready f; 
use. All movements of the table in eve: 
direction are graduated by dials, indicati: 
the movement in .001". The feed works 

either direction without change of belt, a: 
is automatically tripped in either directio 
The table has a quick-return motion of thr 


to one. 
The foot-stock center elevates for tap 
work, and the head-stock or spiral he: 


swivels in a horizontal plane either side | 
the center line. 

The spindle is of steel, 3}" 
runs in phosphor-bronze bearings, the fro: 


diameter, a1 


one being taper and the rear straight, wit 
A a ho 
passes entirely through the spindle. 


provision for taking up wear. 


The overhanging arm is 34" diameter, an 
is clamped over cach box, passing through 
cylindrical brace which extends from on 
upright to the other. 

Instead of a fixed center to support th 
outer end of the arbor, it is provided with 
hardened steel cylindrical bushing, in whi 
a hardened steel extension of the arbor run 
thus providing a bearing that is durable, al 
lows for expansion, and is in every way sal 


isfactory. 
The vise furnished with the machin 
swivels, and has a graduated base. Its jaws 


are 6 wide, 1,7," deep, and open 33". Tab 
is 6” wide, 33" long, with an automatic feed 
of 18". Work 94” diameter 15” long can bx 
swung on the centers, and a 12” cutter ca 
be used under the arm. The cross motion of 
the table in line with the spindle is 6” 
the vertical movement 17’. Slowest 

matic feed .0045" per turn of spindle; fast 
est, .0215". Cone pulley is for a 3” belt, and 
countershaft is furnished with two friction 
clutch pulleys. Machine weighs, complete, 


, and 
auto 


2,000 pounds, and is built by the Cincinrati 
Milling Machine Co., Cincinnati, O. 














Caldwell, Texas, is to have a system of water 
works. 

Geo. Khrone is erecting a steam gin at Lyons 
Texas. 

An electric-lighting plant will be established at 
Lead, S. D. 

A system of water-works is being talked of fo: 
Coleman, TFexas. 

The Nashua (N. H ) Hardware Company willerect 
a new workshop. 

The Pittsburgh (Pa.) Roller Car Axle Company 
a new $5,000 concern. 

The recently burned Loraine (Ohio) Foundry wi 
probably be rebuilt. 

The Buffalo (N.Y.) Furnace Co. has incorporate: 
with $200.000 capital. 

George White & Son’s machine works at Londo! 
Ont., is being enlarged. 

Blanks & Gentry will build a foundry and ma 
chine shops at South Boston. 

The Wire Company at Sycamore, IIL, is talking « 
erecting an addition to its plant. 

The Titusville (Fla.) Eleetrie Light Co. intends t 
increase its capital stock to $30,000, 

The Carse Brothers Manufacturing Company is 
new $10,000 concern in Chicago, Ill. 

An electric railway will probably be establishe: 
between Norwalk and Darien, Conn. 

The Black Hills Electric Light Company will erect 
a hew power-house at Deadwood, 8. D. 

The Paducah, Tennessee & Aiabama Railway Co 
will erect machine shops in Paducah, Ky. 

A foundry and machine shop are to be erected ut 
Sulphur Springs, Texas, by R S. Vanwey. 

The Hoffman Iron Works, Chicago, has been it 
corporated, with a capital stock of $50 000. 

It is reported that Salem, Mass., will have a new 
industry, to employ 200 skil ed mechanics. 

The Russell Mfg. Co., Higganum, N. Y., is to pu 
in new boiler and engine at its thread mill. 
The plant of the Baltimore Electric 
Company at Canton, Md., will be enlarged. 

The Macon & Indian Springs Railway Co. w 
erect an electric power plant at Macon, Ga, 


Refinins 


Machinery is to be added to the plant of t! 
Trion (Ga.) Cotton Manufacturing Company. 


The Paducah, Tennessee & Alabama Railway 
Co. will build machine shops in Paducah, Ky. 


A galvanizing department will be added to t! 





Riverside Steel Pipe Works at Wheeling, W. Va 
A steel plant will be erected at Baltimore, Md 


to employ 100 men, <A new process will be used 


ta 
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elby, Stair & Co.’s works, at Peoria, Ill., which 
were recently destroyed by fire, are to be rebuilt. 


The Hudson Electric Railway Co., of Poughkeep- 


«io, N. Y., has decided to erecta plant of its own. 


Wais & Roos Punch and Shear Co. has been in- 
porated in Cincinnati, O.; capital stock, $30,000. 
he Wabash will expend $150,000 for new shops 
Ashley, Ind , on its new Chicago & Detroit line. 
here is talk of a new machine shop in Dover 

Foxcroft, Me., to be managed by R. J. Widdis. 
rhe St. Louis Car and Wheel Company’s burned 
plant at Birmingham, Mo., will probably be rebuilt. 


1e United States Detachable Link Company has 
been organized at Chicago, with $50,000 capital 
st K. 

e Potter & Atherton Machine Works at Paw- 
t et, R. I., will be enlarged in either the fall or 
spring. 

fhe Novelty Manufacturing Co., at Newmarket, 
Ont , has increased its capital stock from $12,000 to 
S25 000. 

e Indianapolis Car Co., at West Indianapolis, 
ind., will resume work about the middle of next 
month. 

The American Elevated Railway Construction 
Company is a new $1,000,000 concern at Manches 
ter, N. H. 

Parties have incorporated the Coplatz Spring 
Hicel Horseshoe Company at Joliet, Ill, with capi- 
tal $10,000. 

(he citizens of Mayfield, Ky., are considering a 
proposition for the establishment of a $180,000 
stove foundry. 

e negotiations are about complete which will 
witness the establisnment of bicycle works at 
Beaver Falls, Pa. 

The W. W. & R. M. Keys Company has been in 
corporated, with $10,000 capital, to deal in metals, 
at Stratford, Conn, 

The Leavitt Machine Company will enlarge its 
plant at Orange, Mass., by an addition, and will 
take in 50 new operatives. 

The Pope’s Island Manufacturing Company, of 
New Bedford, Mass, has increased its capital 
stock, and will enlarge its plant. 

The Anderson (Ind.) Forging Co., 
stock of $30.000, is a recent incorporation. 
manufacture carriage hardware. 

The MeNeil & Tinder Electric Company will 
erect a plant for the manufacture of electric re- 
cording switch and other specialties. 


with a capital 
It will 


Muhlhauser & Co, obtained a permit recently for 
the erection of an addition to their woolen-mill 
on Pleasant street, which will cost $4,800. 

The Westcott Chuck Company, Oneida, N. Y., 
issue a Spanish catalogue, in which their products 
are described in the vernacular of that land. 

The Illinois Railway Construction Co. has been 
incorporated by William E. Shaw, John M. Arm- 
strong and William P. Dewey, Jr , of Chicago. 

Daniel Best Manufacturing Co., at San Leandro- 
Cal., has been capitalized at $300,000, for manufac- 
turing and dealing in farming implements, engines, 


ete 


The National Pump and Machinery Company, 
Denver, Colo., has been capitalized at $50,000, for 
manufacturing machinery for pumping water for 
irrigation. 

The Bailey Augur Bit Co., at Harriman, Tenn., 
has found it necessary to increase its facilities, and 
it will build an addition tothe plant and add new 
machinery. 

An electric light, ice and lumber plant may be 
idded to the Trenton (Tenn.) Foundry and Ma- 
chine Shop plant, by its new purchasers, Ramsey, 
Owens & Co. 

The Stonewall Phosphate Co., Jacksonville, Fla., 
isabout to put inanew and extensive plant for 
hauling, elevating, refining and reducing 
their product. 


mining, 


The Illinois Engineering and Construction Co., of 
has been chartered by Jobn C, rneeerong 


Chicago, 
Edward J. Tenlon and Hamilton S. Wicks; capital 
stock, $100,000. 

rhe C. H. Hutchinson Foundry and Machine 


Company, of Manchester, N. H., capital $60,000, is 
one of the latest institutions to be granted articles 
of incorporation. 
e Yuma Water and Light Co. has been organ 
at Saco, Me., for the purpose of manufacturing 


water pumping and electric light machinery, with 

$100,000 capital stock. 
e Southern Manufacturing Company’s foundry 
machine shop at Eddyville, Ky., bave been 
to C. W. Metcalfe, and he will remove the 
t to Princeton, Ky. 

lhe Bemis Car Box Company, of Springfield, 
- 


ss., is talking of removal to Bright wood, and the 


ction of a new plant. The question is not fully 
ded as yet, however. 

\ company is organizing in Kennebec County, 

Me.. to be known as the New England Weeder 
mpany, which will manufacture a new tool to 
ke the place of the hoe. 


Reynolds & Co, are about to enlarge their screw 
tory at New Haven, Conn. Two additions, one 
x40 feet and two and a half stories, and the 
er 40x25 feet, will be made 
he Southport Construction Company, with a 

tal of $500,000, has been organized at South 
t, N. C., by H. H. Dougherty, W. H. Pyke and 
, to build furnaces, bridges, etc. 





The Calvert Brick Company, at Drum Point, Md., 
will probably want an engine and a boiler. Frank 
Debelius can be addressed. 


George B. Grant, Lexington, Mass., has issued a 
catalogue of gears for 1892. The catalogue con- 
tains a great deal of useful information, and should 
be in the hands of every progressive mechanic. 

A. F. Ward has purchased the Oxford Machine 
Works at Newcomerstown, Ohio, and proposes to 
doa general machine shop and foundry work in 
brass or iron; also pattern making and supplies. 

The LeClaire Steel Co , at Belleville, [1., has been 
incorporated, with a capital stock of $50,000, to 
manufacture nails, merchant iron, ete.; incorpora- 
tors, Jas. C. Waugh, C. W. Stanley, W. M. Switzer, 

It isstated that the Baltimore & Ohio Southwest- 
ern Terminal Co is to build car shops and round- 
houses at Chillicothe, O., for the B. & O. South- 
western system. The plant will cost about $250,000. 

The Wilder Manufacturing Company, of Salem, 
Mass., have removed to newand enlarged quar- 
ters, where they will soon begin the manufacture 
of a new typewriting machine for a New York 
company. 

J. Hoyt Brown, Courtlandt Babcock and Am- 
brose W. Daynes are the incorporators of the 
Brown Emergency Link Coupler Co., of Chicago. 
The capitalization of the company is placed at 
$2,000,000, 

The Cairo ([11.) Saw and Machine Works has been 
incorporated, with a capital of $20,000, to manu- 
facture and sell all kinds of machinery and saws; 
incorporators, Edw. B. Radcliff, John M. Temble, 
Reed Green. 

The Mason Regulator Company, Boston, Mass., 
issues a watch calendar for 1892-93, two of which 
will be sent for a two-cent stamp. This can be 
cut to fit the case of a watch, and will be found 
conveuient. 

Herman Nagal, Adam Wagner, Jr., George Hilde- 
brand and others have incorporated the American 
Wrought-iron Castings Co., of Newport, Va., to 
manufacture aluminum metal goods, etc. The cap- 
ital stock is $50,000. 

Newspaper reports state that arrangements have 
been concluded by which the Indianapolis Car 
Works will locate at South Milwaukee, Wis., the 
citizens having agreed to donate twenty-five acres 
of ground and give a bonus of $100 000. 

Sweet’s Metal Cross Tie Co. has been incorpor- 
ated, at Lous Angeles, Cal , with a capital of $1,000, 
000, for manufacturing and dealing in Sweet’s steel 
safety cross ties and fastenings, locomotive cars 
and steamboats, operating iron and coal mines, 

Mr. John Conley, late foreman of the Chicago 
Drop Forge and Foundry Company, and Charles 
A. Brasch, of Deering Reaper Works, have started 
a machine shop on South Canal street, Chicago, 
for the manufacture of dies and special machinery. 

The Hancock Switch and Frog Co , of Manches 
ter, N. H., has been formed, for the manufacture of 
railroad appliances, ete. = J. Hodden, Samuel 
G. Lane, J. Whitney Beal, Jr., eg Cc *. Twombly and 
James C. Lovejoy, of Mane mae r, N. H., are direct 
ors, 

There is water-works agitation in Wilkesbarre, 
’a.; Orange, Texas; Newtown, N. Y.; Lowell, 
Mich.; Marshfield, Wis.; Housatonic, Mass.; Minne- 
apolis, Minn.; Lawrence, Mass.; Mt. Vernon, N. 
Y.; Little Rock, Ark.; Poughkeepsie, N. Y.; South 
Bend, Ind. 

A second large smelting plant has been built at 
Leadville, Col. This new smelter was erected and 
was operated by the Bimetallic Smelting Com- 
pany. It is built to handle a low grade of ore, 
thousands of tons of which are known to exist in 
the mines of Lake County. 

Gould & Eberhardt, Newark, N. J., write us: 
‘The new foundry which has been under erection 
for some months was put into operation last 
week, and with these new and improved facilities 
for working it will enable us to put our tools on 
the market as never before.” 

Articles of incorpcration were filed in New Jer- 
sey last week by the Nebraska Construction Co , to 
construct bridges, railroads, etc. The capital 
stock of the company is $10,000. The incorpora 
tors are Eugene P. Janke, Henry Schauffer, Charles 
O. Kruger and William W. Laughlin. 

The Automatic Refrigerator Car Co. has been or- 
ganized at Portland, Me., to manufacture railroad 
appliances and ro.ling stock, with $250,000 capital 
stock, of which $500 is paidin. The officials are: 
president, David Dennis, of Gardiner, Me.; treas- 
urer, George G. Hackett, of Wakefield, Mass. 

The Union Iron and Steel Co, has been incorpo- 
rated in Youngstown, O., with a capital of $1,500,- 
000, to manufacture and deal in iron, steel and 
other metals, operate mines and quarries, and 
dealin coke. Incorporators, Myron C. Wick, John 
C. Wick, Wick, W. E. Taylor, Henry 
Wick. 

The Citizens’ Electric Light and Power Co., 
Louisville, Ky., has become apart of the General 
Electric Light Co., of Boston, Muass., and will here- 
after be known as the Citizens’ General Electric 
Co. The new company proposes to erect a large 
new plant, to which its old machinery will be 
moved. 


George D. 


The plans of the Great Northern for the machine 
and car repair shops, stations, roundhouses, etc., 
to be built at Spokane, 
pleted. The machine shop will have 


Wash., have been com 
a capacity of 


seventy-five engines a year, and will employ about | 


250 men. The buildings are to be finished at the be 
ginning of the new year 





Articles of incorporation of the 
and Aluminum Alloy Co have been filed at New- 
port, Ky. Its purpose is to produce, manufacture 
and sell aluminum and aluminum alloy composites 
and weldable castings. Its capital stock is $100,000. 


Southern Steel 


The Zell Manufacturing Co. has been incorpo- 
rated at Baltimore, Md, with a capital stock of 
$100,000, by Robert R. and Harry L. Zell, Charles L. 
Hartsfeld, William J. O’Brien, Alan Cole, Charles 
J. Cary and Frank W. Cole. Its objects are to 
manufacture aluminum, etc., under Hartsfeld pat 
ents, and machinery of all kinds under Zell patents. 

The Coe Brass Manufacturing Company are 
again making additions to their aiready extensive 
plant at , and have placed 
the contract with the Berlin Iron Bridge Company, 
of East Berlin, Conn., for three iron buildings, one 
32 feet by 130 feet, another 50 feet by 50 feet, and 
the third 60 feet by 160 feet, these 
so arranged 


Thompsonville, Conn. 


buildings being 
as to forma fireproof connection be 
tween their several wooden buildings, and thus 
give additional shop room, and, at the same time, 
in case of fire, to prevent it from spreading. 








Machinists’ Supplies and Iron. 


New York, August 20, 1892 

Iron—American Pig—We quote Standard North 
ern brands, No. 1 Foundry, $15 to $15.50; No. 2, 
$14 to $1450; Gray Forge, $13 to $14 Southern 
brands of good quality are obtainable at $14.25 to 
$15 for No. 1 Foundry; $13.50 to $14 for No. 2; 
and $12.75 to $13.50 for Gray Forge. 

Scotch Pig—Coltness is quoted at $21; and $20.25 
for Eglington. 

Antimony—We quote L. X.. 117%c. to 1214 
Cookson s, 18¢e. to 134%e ; Hallett’s, 1034¢. to 107¢e 

Copper—Lake Copper bas been sold at 11.60c. to 


1144¢.; Casting Copper is held at 1034c to 11\4e. 
Lead— Demand is quiet. In quantities purchases 


can be made at 4.10c.: offerings are 4.15e. 
Lard Oil—Prime City is quoted at 2c 
Western on spot at 61e. 
Svelter—The market continues dull. and there 
has been a decline to 4.70c. for carload lots. 
Tin—Sales by the ton for August delivery have 
been made at 20 50c. 


+* WANTED * 


* Sttuation and Help’ Advertisements only inserted 
under this head. Rate 80 cents a line for each inser 
tion. Seven words make a line, and the address as 
desired to appear should be included. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 


to 68e.; 





Wanted—?2 Ist-class draftsmen. Box 58, Am. Macu, 

Wanted —Agentsin every shop for machinists’ fine 
tools, slidiag calipers, ete. E.G.Smith,Columbia, Pa. 

Wanted—Position as foreman pattern maker; 
best New England refs. Box 56, AMER. MACHINIST 

Mechanical draftsman wants position. Box 57, 
AMERICAN MACHINIST. 

Mechanical engineer, graduate, with 10 years’ 
practical experience, wants position in the mill 
wright trade. Address K., AMERICAN MACHINIST. 





Wanted—Foreman blacksmith on machine tool 
work. Must be well posted on contract or piece 
work. Replies to Box 60, AMERICAN MACHINIST. 

Wanted—Several mach. can have steady employ 
ment at good wages. Ottumwa Iron Works, 
Ottumwa. la 

Wanted— Position as traveling salesman by single 
man; practical machinist: two vears on the road; 
good references. Box 64, AMERICAN MACHINIST. 


Wanted—Six fitters and lathe men wanted at 
once; only sober and industrious need apply. Char 
ter Gas Engine Co., Sterling, Ills 

Mfrs. Agent—Young, enterprising and aggressive 
mech. eng. would represent Western firm in N. Y. 
or travel for mach. builders. Propagator. AmM.MaAcu. 

Wanted — Competent foreman for foundry in 
North Carolina. Both brass and iron. Address 
Mecklenburg, AMERICAN MACHINIST 

Draftsman and designer of machine 
eral and special machinery, 
sires a change. Box 38, 

Wanted—Position as foreman pattern maker; 25 
yrs, exp. and 16 yrs, foreman; best econ’e methods; 
eng. & mach. work; best refs. Box 51, Am. Macu. 

Wanted—A_ position as instructor in a manual 
training, trade or tech college: wood-work pat 
tern ma ing and molding a sp cialty; best refs. for 
practical and theoretical ability. Box 50. Am. Macu 

Wanted—Foreman to take charge of machine 
shop in Canada, manufacturing stationary and 
marine engines; nore but first-classexp’d man need 
apply to Box 49, AMERICAN MACHINIS1 


tools, gen 
and tools for mfrs., de 
AMERICAN MACHINIST, 


Wanted—By a practical machinist, 15 years’ ex 
perience, position as erecting engineer and fitter on 
new plants, merine or stationary engines, first 
class marine engineer, Box 65, Am. MACHINIST 

Technical graduate, holding responsible posi 
tion with well-known company, wishes to locate in 
New York City or vicinity. Best references. Ad 
dres Box 59, AMERICAN MACHINIST. 

Dredge engineer is open for a situation; 
years engineer on dredge, 
shop practice. Best of 
Dredge, 


eight 
twenty vears machine 
references, Address 
AMERICAN MACHINIST. 


Wanted—Ist-class man, successful in managing 
men, and thoroughly acquainted with screw ma 
chine work, to take superintendence of a ma 
chine serew factory in Western city. Address 
Queen City, AMERICAN MACHINIST 


Wanted—A thoroughly exp’d time keeper, who 
can keep time and cost account in shop employing 
two or three hundred hands. Must understand 
piece work accounts. State age, salary expected, 
and experience. Address Box 61, Am. MACHINIST 


All-around draftsman, technical training abroad, 
S years’ practice in New York, skilled in the de 
signing of stationary and marine engines able to 
work cut delicate valve gearing and mechanical 
movements: now employed, desires to make a 
ehange. Atrefs. Competent, Am. MACHINIST. 


Wanted— A Ist-class tool maker. One familiar 
with interchangeable and exact work, tempering 
milling, ete Aningenious, active expert mechanic. 
Also young man somewhat experienced New 
teols and light class of work State full par 
ticulars and salary required Address Box 62, 
AMERICAN MACHINIST 


Situation wanted, preferably in charge of manu 
facturing shop, by a thorourh mechanic. who has 
had extensive experience in shop management, «nd 
is able to manage to produc e good results. Also 
good drawing room experience, designing special 
and regular machine tools. engines and machinery 
in general. Box 66, AMERICAN MACHINIST. 





ebro rill lr 


Bradley ee 


If you plate, draw, square, taper 


other similar tool. Send for circulars. 


BRADLEY 


r, swage, collar, spindle, or do any manner of die forging 
in iron or steel, a BRADLEY tlAMMER will soon pay for itself, 


& COMPANY, 


by what it will save over any 


Syracuse, N. Y. 
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OMETHING NEW! 
NICHOLSON’S COMPRESSION 


HAFT COUPLINCS 
W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 


S TE FEL TUB BES 
a 2 Oe Ok 
eee en | 





John S. Leng’s Son & Co. New York 








A TEXT-BOOK 


OF 





EXPERIMENTAL ENGINEERING. 


By Prof. ROLLA C. CARPENTER, M.8.,0.E.,M.M. 5B. | 
8vo. Cloth, $6.00. 


JOHN WILEY & SONS, NEW YORK. 


'R. |. TECHNICAL DRAWING SCHOOL. 


Providence, R. I. 

AN ENGINEERING SCHOOL 
Providing one and two year courses in Mathe- 
matics, Mechanics, Machine Drawing and Design. 
Exceptional facilities offered to special students. 
6th year begins September 19, 1592. For catalogue 

and further information apply to 

GARDNER ANTHONY, 


ENGINE CASTINGS 


44, 4,4, 1 ano 2 HORSE POWER 
High Speed, Upright, Horizontal, Marinc. 


ILLUSTRATED BOOKLET FREE. 
A.L.WEED& CO., 106-108 Liberty St., N.Y. 


Director. 








COMBININC 





BORING «xo TURNING MILLS 


EVERY IMPROVEMENT. 


14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 





ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


United States. 


H.W. JOHNS MANUFACTURING CO., 


87 Maiden Lane, NEW YORK. 













87 MAIDEN LANE, 
NEW YORE 
GHOCAGO, PHILADELPWA, LomuoE, 


a, 
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Wanted—Superintendent for one of the largest, 
most progressive and best known machine tool 
concerns in the United States; will have entire 
charge of works;none need apply except those now 
in similar position with one of the standard tool 
builders of the country; must be progressive, and 
in touch with the most modern shop practice. For 
the right man this is the opportunity of his life; 
much more back of it than can appear in an ad- 
vertisement; all communications strictly confiden- 
tial. Box 31, AMERICAN MACHINIST. 





y+ MISCELLANEOUS WANTS | 


Advertisements will be inserted under this head at 
35 cents per tine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded, 


Cheap 2d-hd lathes & planers. 8S. M. York,Clev’d, O. 

Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 

Presses, Wire Form’g Mchy. Am.Tool Wks,Clev,0O. 
Bolt Cutter Heads a Spec’y. Am. Tool Wks., Clev.,O. 

Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. * 

Engines, special and gen. mach’y designed; ideas 
developed. <A. W. Jacobi, 136 Liberty St., N. Y. 

Special machinery cesigned and built. C. F. 
Langston & Co., 70 N. 4th St., Philadelphia. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 





George D. Slade, dealer in molding sand of all 
grades, Waterford, N. Y. 

Design & superintendence of mach’y. Drawings, 
ete., made. Claud Mantle, 598 E. 134th St., N. Y. 

Wanted—A specialty to manufacture either heavy 
or light work. We have splendid facilities. Address 
** Manufacturers,” Rockford, Ll. 

Agency wanted—A young, energetic mechanical 
engineer wants torepresent some good firms for 
Buffalo and surroundings. Box 44, care Am. Macu. 


Wanted—Hardware specialties to build. Send 25 
cents for *‘ Eureka Knife and Shears Sharpener.”’ 
W. A. Smith & Co., 227 Eddy Street, Providence, R. I. 

Wanted—A manufacturer to mfg. on royalty and 
put on the market a new patent fine adjusting 
caliper. Address A. M., AMERICAN MACHINIST. 

Drawing board 8 feet 6 inches by 6 feet with 
horses: also two vols. of AMER. Macu. 1889 and 
1890. Forsale cheap. Box 63, AM. MACHINIST, 


Bound volumes for 1891. Weare now prepared 
to take orders. Price, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 
MACHINIST, 203 Broadway, New York. 

We will pay 25 cents each for copies of the 
AMERICAN MACHINIST Of December 25, 1886, issue ; 
must be unsoiled and in good condition. AmER: 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
way, New York. 


Wanted—Light Machine Work. I havea well 
equipped shop, in the upper part of New York 
City, and should be glad to negotiate with partie: 
wanting light work. Address H. G. P., AMERICAN 
MACHINIST. 





AGKNEY 
AMMERS 





Meet all requirements more 
fully and satisfactorily than 
any other of its competitors. 
INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


WRITE FOR CATALOGUE TO 


THE HACKNEY HAMMER 6O., 


20 Johnson St., CLEVELAND, 0. SSE 








Machine Tools in Stock. 


ENCINE LATHES. 





78 in. swing, 9ft. between centers Sellers 
38 do 17 ft. bed. New Fifield 
30 do 14. do do do 
27 do 16 do do 
24 do 12 do do Fifield 
24 do 12 do do Fitchburg 
24 do 12 do do Flather 
22 do 10 do New Pattern Fitield 
22 do 12. do do do 
22 do 12 do New Blaisdell 
22 do 8 do do ‘lather 
22 do 10 do do do 
20 do 8 do do do 
20 do 10 do do do 
18 do 8 do do do 
18 do 10 do do do 
18 do 8 do do Blaisdell 
1% do 16 do do oO 
16 do 6 do do Flather 
16 do 6 do do Blaisdell 
15 do 6 do do Flather 
14 do 6 do do do 
14 do 6 do do Blaisdell 
12 do 6 do do do 
PLANERS. 
42 in. wide, 42 in. high, 12 ft. long, 2 heads Gleason 
36 do 36 do & do Pease 
30 do 0) do 8 do do 
30 do 0 do 8 do Whitcomb 
30 do 30 do 8% do Flather 
26 do 26 do 6 do do 
24 do 24 do 6 do do 
24 do 24 do 6 do Whitcomb 
22 do 22 do 5 do do 
23 do 22 do 6 do Flather 
SHAPERS. 

12, 16, 20 and 24 inch stroke Eberhardt 
l5 and 24 inch stroke Hendey 
UPRICHT DRILLS. 

25, 28, 30 and 36 inch swing Prentice 

20, 23, 25, 28 and 34 inch swing Blaisdell 

60 inch swing Radial Drill Baush 
HILL, CLARKE & C€0., 

156 OLIVER ST., BOSTON, MASS. 


CHICAGO BRANCH, 12 and 14 South Canal Street. 





LOOK AT THESE BARCAINS IN 


SECOND-HAND MACHINERY. 


ENGINE LATHES, 
1 28in.x15 ft. Blaisdell, Plain Rest, Raised to 36 in., 
used about five years, Good order. 
26in.x8ft Blaisdell Compound Rest, Raised to 
36 in Good order. 
16 in x6 ft. Hatfield, Rise & Fall Rest. Cheap 
15in.x6ft. Blaisdell, ** = 
three Jaw Universal Chuck Fitted 
20 in x6 ft. Bullard Plain Turning Lathe, with 
Taper Attachment 
12in.x4 ft. Keed Plain Turning Lathe, 
Geared, Kise and Fall Kest 
PLANERS, 
Pond Planer, used about a 
year and a half 
122in.x22in.x5ft.N Y.8S. E.Co., Planer 
Tool 


~ 


Fair order. 


- 


Al condition 
Back 
Al condition 


1 28 in.x28 in.x8 ft 
Al condition, 
Strong 


Good order. 
MISCELLANEOUS, 
Barnes Friction sensitive Drill 
Pratt & Whitney 6 Spindle Drill Press Good oroer 
Garvin Four-Spindle Drill Press Nearly new 
24 in. Cincinnati W heel Feed Sliding Head Drill. Good order 
12in, Gould & Eberhardt Crank Shaper Good as new 
16in, Stroke Hendey Friction Shaper, Light 
Pattern. 
Ames T'wo Spindle Profiler, with Cutters 
Pratt & Whitney Lincoln Pattern Milling 
Machine, with twoextra special Vises 
Back Geared, Power Feed Miller, weighsabout 
Fair condition . Cheap 
¢ ft. Reed Purret Head Chucking Lathe.Good as new 
120in.x6ft. Bullard Chucking Lathe. Back 
Geared, Power Feed with l4in. Chuck titted. Good order 
116 in.x?7 ft. Arbor Fox Lathe, with Chasing Bar 
and set Overtail Stock Fair order ; Cheap. 
Write for list of over 400 New and Second-hand Ma 
¢hines in stock. 


THE GARVIN MACHINE COMPANY, 


LAIGHT AND CANAL Srts., NEw YORK. 


Al condition. 


— et te 


Good order 
Good ordet 


—__ 


Good order 


4 
x 





SPECIAL LIsT 


MACHINISTS’ TOOLS. 


BOILER AND BRIDGE TOOLS. 
NEW AND SECOND HAND. (In stock.) 


Lathes, 66 in.x24 ft., for boring, facing and turn- 
ing, has boring bars and extratables. Good order. 
= 32 in. x12 ft., c’p’d rest and cross feed. ; ; 
“  24in.xl2 ft., Fitchburg. Complete, 
" 20 in.x10 ft., Ames. sis 
* 20 in.x8 ft., Perkins. = 
= 16 in.x6 ft, , Lathe & Morse. =n oi + 
4 13 in x6 ft., Ames. Special low price. Complete, New, 
Special Lathe, for turning, boring and facing 
all at same time. Sizes, 26 to 36 in., 
Ohio Machine Tool Works make. 

Brass Lathes, Turret and Square Arbors. 

V laner, 24 in x8 ft, Lathe & Morse, modern style. 
“ 48 in.x10 ft., Bement pattern. 

Radial Drill, 60 in., Niles Tool Works, late pattern 

with back gears and automatic feed. 

Upright Drill, 24in. back gears and auto. feed. bi 6d 

Gang a Sand 4 Spindles, Pratt & Whitney. Al order. 

improved Universal and Standard Milling Machines. 

screw Machine, 138in. Brown & Sharpe, complete. ° 

oH se 15-16 in. Jones & Lamson, - . 

21-8 in. wis ” ai < < 

Protiling Machine, 2 spindle, Pratt & Whitney. Good order. 

Pipe Machine, with full set Dies up to 4 inch, 
modern styie, Morris & Tasker’s. = s 

Center Bolt Cutter, 14% in., for cutting finished 
and rough bolts accurately on centers, full 
set Taps and Dies. 

Upright Boring and Turning Mill, 38 in. Improved style. 

stiles No. 3 Geared Press. Good as new 

tool Grinders, Eberhardt & Springtield. 

soiler Bending Rolls, with latest improvements, 
hinged housings and balanced top roll. 
Sizes, 8and 10 ft., for quick delivery. 

Bridge or Boiler Stationary Riveting Machine, 
6oin. gap, with complete overhead hoisting 
apparatus 

Bradley Hammers, 60 1b 

Large assortment of the latest improved new tools 


J. J. McCABE, 


c. P. BULLARD’s 68 Cortlandt Street, 
NEW YORK. 


Second Hand and New Machinery 


ON HAND. 

1 Head. 

3 Heads. 

3 Heads, Detrick & Harvey, new. 


Al order. 
Good order. 


“ “ 


New. 


Al order 


N.Y. Mach’y Warerooms. 





10 ft.x10 ft.x16 ft. Planer. 
72 in. x48x30 ft. 
72 in.x48 ft.x21 ft do 


62in.x48in xl it. do 1 do 

54 in. x42 in x244) ft. do 2 do 

46in.x33in. x30 ft. do 2 do 

39 in.x36 in,.x12 ft do 1 do 

36 in. x38 in.x8 ft. do Powel Al. 

30 in. x30 in.x7 & 8 ft.do 1 Head. 

26 in. x26 in.x6 ft. do 1 do 

25 in. x24 in.x6 ft do 1 do 

22 in.x2l in.x5 ft. do 1 do 

50in.x30 ft. Bed Triple Geared. New Engine Lathe, 
48 in.x2z ft. do do do do 
42 in.x17 ft. do Al do do 
36 in. x24he ft New Haven do do 
30 in x28 ft Db. W. Pond Shafting Lathe 


26 in. x25 ft. Db. W. Pond Engine do 


32 in.x12, 14, 16, 18 ft. Bed New do do 
28 in.xl2, 14, 16, 18 ft. do do do do 
21 in.xl0, 12 ft. do do do do 
20in.x 7% &8 ft. do 2d Hand do do 
IXin.x 6,7 &8 ft. do New & do do do 
lv in.x 8 ft. do do do do 
l6in.x6 & 8 ft. do do do do do 
Linx 6&8 ft do do do do do 
lt in.x 6 ft. do do do do do 


Car Axle Lathe, Bement 

9 & 12in. Stroke Slotters 

15, 16, 18, 46in. Crank Shapers 

, 26 & 30 in. Geared Shapers. 

20, 24, 28, 30 & 36 in. Drills 

Bolt Cutters. 

2 Garvin No. 4 Millers, Al 

1 Brainerd No. 3 Miller, Al 

No. 5 Stiles Press, Geared, Al. 

1 88 in. Swing, 22 ft. 10in. Bed Lathe, 2d hand. 


GEO. PLACE MACHINE CO., 
120 BROADWAY, NEW YORK. 












THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
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: OF THE FINEST STEEL, 
PittssuRGH. - 
c 
is Tenet ANNEALED. J 
for ELECTRICAL and EXPERIMENTAL work Cc 
for TOOL-MAKERs, GUNSMITHS and GENERAL 
MACHINE SHOP WORK. Elegantin design and 
superior in construction. The cheapest in the 
market, quality considered. Write for Catalogue 
and Special Discounts to 
SIDNEY, OHIO, U.S.A. i 
FINE SCREW CUTTING TOOLS FOR PIPE AND BOLTS. 
Manufactured | 
FOR PIPE=!MPROVED-SIZEC.~ Wiley & Russel 
v 
- Mie. Co., 
& og ——— SS GREENFIELD, Mass 
= nf — Send for New 
Catalogue. 
SEBASTIAN LATHE CO. 
43 & 45 Central Ave., Cincinnati, 0. 
— = Manufacturers of Foot and Power . 
9 to 15 in, SWING 
Modern Design ENGINE AND SPEED LATHES, 
Valuable Features. . : 
CATALOGUE FREE. For General Machine and Jobbing Shop, 
: Electrical and Experimental Work. 
DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. ? 
5 m4 to get he best results with —.. a SPECIAL 
A M USH FT S SEERL., Grenuly tnerones Zour ronnie and feeds; shen compar 
This will make the first coat ot ‘‘ Mushet’s”’ look insignificant 
ca B. M. JONES & Co., 
SPECIAL Sole Representatives in the United States. 
AND STEELS 11 & 13 Oliver St., BOSTON, MASs, 
TITANIC. ’ 143 Liberty St., NEW YORK. ( 





FOR 


TOOLS, 
DRILLS, 
DIES, &c. 









ALL KINDS IN STOCK. 
Manutactory, SHEFFIELD, ENG. 
Chief Am. office, 91 JOBN ST., N.Y. 
WM. JESSOP & SONS, LD. 





BRASS-WORKING TOOLS. 


} 














MACHINE TAPPING 


MADE EASY 


BY USING 


| Lela! Tapping Attachment, 


HAMPDEN TOOL 60O., 


HOLYOKE, 


Does not break taps. Requires no 
adjustment from one size of taps to 
another. 
Send for Circular. 








Sr 


SPECIAL MACHINERY, 





PRICES on APPLICATIO 


SCREW MACHINES. 





- MASS. 
VANDERBEEK’S 
TRADE MARK. 





TAKE CARE em 


WRIGLEY’S EMERY YYNEELD 
CUTS GRoovES & FACES RAPIDLY. Gen 


= 
NEVER G 


PRICE 23°, CUTTERS IS¢PER SE 


ETS DU 





ERY WHEELS. 


cok ya 


MILLING MACHINE 
FIVE STYLES 
THE STATES MACHINE Co., 
HARTFORD, CONN. 


OF YOUR 








WHEELER CONDENSER 








AND ENGINEERING CO. 


92 & 94 Liberty Street, New York. 


MANUFACTURERS OF IMF 10VED 


SURFACE CONDENSERS. 


ALSO SUCCESSORS TO THE 


Colwell [ton Works. 


Machinery for Sugar Plantations and Refiner 
jes. Vacuum Pans, Double and Triple Effects, 
&c. Blowing Engines for Blast Furnaces. tron 
and Brass Castings for the Trade. Heavy Ma- 
chinery a Speolalty. 















\CHINES 


-E-P-BULLARD: 
~~ PROPR: 


BRIDGEPORT: 
° CONN: 








ew i 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, RK. I. 


et TE AAT a 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 














7 BERLIN IRON BRIDGE CO. 


Office and 
No. 8 Railroad Ave., 


CHAS. M. JARVIS, Pres. and Chief Engineer. 
FRANK L. WILCUX, Treasurer. 


Works : 
East Berlin, Conn. 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 


= EE = — S=—S= 





The above illustration is taken direct from a paotnanph, and shows the interior of the first floor of a 
Ship Shed designed and built by us for The Newport News Ship Building & Dry Dock Co., at 
Newport News, Va. The building is 60 ft. in width by 320 ft. in le ngth—with an 
overhang 12 feet wide on the outside entirely around the building. 

The door openings are every 40 ft.,and are made 40 ft wide, 
so that teams can drive in and out, for taking in 
the raw material and bringing out 
the finished product. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 











Lstand, Favvcoer & Norton Co. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, DETROIT, MICH. 


Amateur’s Size, 
Taking anything from 
# to 1 inch inclusive. 
lo) Oe es 
Patented Dec. 25, 1877. 





LECOUNT’S NEW EXPANDING ‘MANDREL. 


Machinist's Size, 


No. PRICE 
a ; 4 to1 in. $16 
wis at See 
8 oss Cae 
4 (with: se rews)2 —— ae 
5 3°44 “ 44 


IF YOU WILL TRY ai TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 
These goods are for sale by CHAS. CHURCHILL & CO., L’t’d. 21 Cross St., London, England. 









PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 


A. J. WILKINSON & C0. 


Box 3600. 


RA BOSTON, MASS. 


SEND FOR CIRCULAR. 





FITCHBURG 





Fironsurc Ti scsne W orks, 


DANUTAST ONES OF THE ntesnnanenionhchaed 


ENGINE LATHE 


& | METAL-WORKING MACHINES 


AND OTHER RS 
SEND FOR 48-inch Engine tate FITCHBU RC, 
CATALOCUE E. —— as MASS. 








machinery. 





Thousands 
CONE PULLEYS in operation driving all kinds of 


For information send for Catalogue. 


EVANS FRICTION CONE CoO., 


95 Water Strect, BOSTON, MASS. 


~ The EVANS FRICTION CONES. 


of Sets of VARIABLE SPEED 


Address 





BRASS AND BRONZE CASTINGS 


A SPECIALTY. 
By a molder of 50 years experience. Castings guaranteed 
true to pattern. Get my prices, 
GEORGE HIBSCH, 4 1-2 Plain St,, Albany, N. Y. 


aL. KEY-SEAT SETTING GAUGE 


PATENT UNIVERSAL SCREW-CUTTING CENTER 





g.wvice aco. TWIST DRILL GAUGE 


BosTON, Mass. Send for LIS 








TO LET. 


The Engine Works at Newburgh, N. Y. at 
present occupied by Wm. Wright, is offered to let 
from May Ist, 1 92. 

The Property consists of 


MACHINE SHOP, FOUNDRY, BOLLER, 
FORGE AND PATTERN SHOPS, 
with a full equipment of tools. 


The works are located in the heart of the 
city, and convenient to railroad and river trans 
portt ation 

For terms, apvly to 


HOMER RAMSDELL, 
NEWBURGH, N. Y 





THE TOWNSEND FOUNDRY 4¥° MACHINE SHOP 


a - Machinery RUFUS K. TOWNSEND, Prop. WE ARE FULLY EQUIPPED 
astings TO BUILD 
ALBANY, N. Y. 


OF ALI KINDS. LIGHT AND HEAVY 
PATTERN MAKING SPECIAL MACHINERY, 


F AND WOULD BE PLEASED TO 
And Job Work Desired. FURNISH ESTIMATES. 





Send for Cear Catalogue. 


eu NENIINIVE BUNGE DRILL 


Both hands to handle work. 
Double capacity over old plan. 


SEND FOR CIRCULAR. 


BRADY MFG. CO. 


83 Washington St , Brooklyn, N. Y. 














gee: LEEDS AL p33 \ 


BUFFALO 


a 
i ha bKs gk ea Keres Ret KEELE 
BUFFALO 


O 





es LAI RIAD 


By ‘ SZ Lf 


APIS “oy Je 


RGES. 


Ee 
FORGE CO., BUFFALO, N. Y. 








INo. 1 


TRAVELING CRANE, 


CAPACITY, 3,000. 
PRICE OF MACHINE, - - $100.00. 
Timber, Bolts, Track Iron fer overhead frame. 11.50. 

Send for Ilustrated Cireular, giving full detatis 


T. SHRIVER & €0.°°2.&: 88.5" 


NEW YORK. 


SOFT Gray RON CASTINGS. 


From 1% oz. to 1000 Ibs. Small Castings a 
Speciality. Light machinery wanted to build. 


ONTARIO IRON WORKS 


CANANDAICUA, N. Y. 


ACCOUNTANTS 


who use the Comptometer have 
no trouble with their trial balance 
Has it ever occurred t» you that 
by getting one you might save 
lotsof time, avoid mistakes and 
not ruin your nerves ! 


i 
$ On Wood 
ns Overhead Beams. 








Write for pamphlet 
FELT & TARRANT MEG. Cu., 
52-56 tlinois St., Chicago. 








CHURCH’S 
DOUBLE and SINGLE SPEED INDICATORS. 








CHURGH & SLEIGHT, 109 FULTON ST., N.Y. 





BOSTON GEAR WORKS, 


35 Hartford St., Boston, Mass. 
HEADQUARTERS fur GEARS, 


Send for 1892 Cata- 
80 Illustra’ 
tions. Free. 


'HE “DODGE INDEPENDENCE” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 


(ombines LIGHTNESS with GREAT STRENGTH, 
_CHEAPNESS and GREATEST EFFICIENCY. 


Can be put on without] [— 


disturbing the shaft and]! F. J. SCHMITT ) 00., 


with the bushings will fit 80 & 32 Franklin Street, 

various sizes of shafts 6’ to NEWARK, N. J. 

60’’ diameter in stock. toy hy SEND FOR | 
Np | 







® logue. 





COOKE & CO., ia 


. | MACHINERY & SUPPLIES Ming ry, lay)? Oy | 7 
163 & 165 Washington St., New York, "a0 4 Poin, egy, ly y 





HEADQUARTERS mh 


Edison Hangers, Williams Leather Belting, &c. %, W 
Mention AMERICAN MACHINIST. 











THE FOK PATENT OPEN SIDE SHAPER. 


No springing of ram. 
No overhanging table 

Quick Return, Stroke 
Under Perfect Control 
Can be Instantly Ad 
justed 1-16 in. or 24 in 

No Screws to Monkey 
with. 


Powerful, Quick, 
Accurate. 
? Write for circular. 

) THE FOX MACHINE C0., 
825 N. Front St., 
GRAND RAPIDS, MICH 
HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
Sr1o Walnut St., Philadelphia. 
t@Our New and Revised Catalogue of Practical and Scien- 
tifle Books, 87 pages, 8vo., and our other Catalogues and Cir- 


culars, the ‘whole ¢ overing every branch of Science applied 
to the "arts, sent free and free of postage to any one in any 














part of the world who will furnish his address. 








WORTHINCTON 
CONDENSERS. 


AGGRECATING IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


NEW YORK, 


BOSTON, PHILADELPHIA, CHICAGO, 


ST. PAUL 





ST. LOUIS, 























L4. AMERICAN 
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[Avueust 25, 1892 




















GANG 


ablished in Corner Lake & Kirtland Sts,, Cleveland, 0, 


CLEVELAND TWIST DRILL CO. BB Queen Victoria St. London, Eng- 
“HOWE’S SPECIAL’ 


TOOL STEEL. 


HOWE, BROWN & CO., ris. PITTSBURGH, PA. 


93 John St., New York. 127 Oliver St., Boston. 228 Lake St., Chicago. 


GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. $. A. 


cA WOPRAS 





FOR THE 


Finest Work 


ESTABLISHED 1859. 








THE BUFFALO STEAM PUMP Co. 


MANUFACTURERS OF BUFFALO, N. Y. 


STEAM PUMPS 


FOR ALL SERVICES. 
NEW YORK OFFICE, 76 JOHN STREET. 


THE CANTON STEAM PUMP CO., ©4%m°* 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 


NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Crass. 
Discounts and Terms on Application, 








2/4 XleX 2a 


“Oe XI2 = 





OLE MANUFACTURERS oF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 






Send for Catalogue. 


OFeR = gnoees aneke Taeue rem QUICK DELIVERY. 


Radial Drills 52 in. and 80in. Engine Lathes 16 in, by 6 ft., 


18 in. by 6 ft. 20 in. by 8 ft. 21 in. by 10 ft and 12 ft. nuiley 
Lathes 26 in. 36 in. 601n. Ohio Mac = Tool Wks., Cin., O 
. LODGE, President. 
vrs! |IPATENTS 
—OR— 


: saying TRADE-MARKS, CAVEATS, COPYRIGHTS, 
Fer Cutting and FOrMINg | , cent moet or tree fos tree ation, 0, te, petentabaiy. 
SMALL ARTICLES OF 


Address 
a1. Sheet Metal, Leather,| _SAML. C. FITZGERALD. Atty., 
Paper, Ete. 


1003 F Street, = - WASHINQOTON, D. Oo, 
ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 
Plymouth & Jay Sts., - BROOKLYN, N. ¥. 





Endorsed by Practical Mechanics Everywhere. 











SEND FOR CATALOQUE. 


ESTER MACHINE SCREW CO. 


‘WOR BCESTER| MAS 
aaaoad 













STARRETT'S 


PINE 10K" 


a rer"! Skilled mechan- 
ics prefer them. 
Live dealers sell 


uJ 
nitatesterers of Set, San & 
Machine Screws, Studs, etc. 


= Footh gCREW ATHE 














them. 
Send for free il- 3 x. 
lustrated Cata- pen TILAS 
logue i CIRC p} 
L, S. STARRETT, Ato, us. S| NARRAGANSETT Mac. (2 
Lonpon Acents : Chas. ¢ *hurchill & Co. . Limited, 








*- BOX 1008 PROVIDENCE,R.I. 


21 Cross St., Finsbury, E. C 
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, F] F For all Anti-Friction Purposes. 

~&°| 4 STEEL BALLS from 2” to 1” 

. & a epnegrs — eps peer geo nee h 
THE HENDERSON | " ACHINE TOOL GO.) po “tard as hardened toot steet all sizes 


above 44”. Write for prices and 


samples. 


GRANT ANTI-FRICTION BALL C0, 


FITCIIBURG, MASS. 
eee esesesesesese5e5e2525e5) 


BLAKE & JOHNSON, 
WATERBURY, CONN. 


WIRE FORMING MACHINES 


WITH F. B. MANVILLE’S PATENT SLIDING FORMER. 


For making articles from the coil, of either round, half round, 
flat, or square wire, similar in shape to those shown in the cut 
herewith. Also similar articles made to order. 

Send samples of articles required, and mention quantity 
wanted, that we may quote prices for either machine or the 
goods, whichever may be desired. 


MANUFACTURERS OF 


Sheet Metal Presses, Shears, Tools, Etc. 


Machinists’ Shapers, Milling Machines 


AND SPECIAL MACHINES. 


Correspondence solicited, 





















MACHINISTS, 


Write for Circular of 


SNOW STEAM PUMP WORKS, 
BUFFALO, N. Y. 


STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 
JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA. 


BUILDERS OF 


p Sr PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


Mine Pumps, SINKING PUMPS, PRESSURE 
PumPSs, VACUUM PUMPS, ARTESIAN WELL 
PUMPS, POWER PUMPS, Erc., Etc. 


STUART’S PATENT ITIPROVED WEDGE COUPLING. 
NO KEYS NOR KEY SEATING. 


SENT ON TRIAL. 











DUPLEX MINE PUMP. 





= Can be attached or removed in a few seconds 
=\ >) without injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 


Send for discounts and illustrated Price List of 
20 sizes. 


ROBERT J. STUART, 
NEW HAMBURGH, N. Y. 


SCHOOL OF ENGINEERING, 


OHIO STATE UNIVERSITY, Columbus, Ohio. 


Four year courses are provided in Civil, Mechanical, Electrical, a Mining Engineering. Each Department is 
well equipped with appliances for instruction. A catalogue giving full information will be sent on application. 


TRUMP CHOCKEK. 
The Cee — Best. 


ACCURATELY, : STRAIGHT or TAPER 
Write for Prices to Shank Drills. 


TRUMP BROS. MACHINE cO., MFRS. 
Wilmington, Delaware, U.S 
For Sale by CHAS. CHURCHILLE& a. Ltd. 
21 Cross Street, Finsbury, London, England. 






















2. * Oto 4” 
- 2. _ 0 to 54” 





SWIVEL BASE, 


OFSET JAW VISE. 


Specially adapted 
for diill press work 
where chucks cannot 
be used, and equally 
good for special or 

regular bench work. 
™ Send for catalogue 
w of full line of the most 
mimproved designed, 
Sanu vest finished ma 
chinists’, plumbers’, 
dacoach makers’ and 
= pattern makers’ vises 
and small tools. 


HOLLANDS MFC. CO., 


ERIE, PA. 





Deposited in the v. 5. $887,000.00. 


Policies issued giving full protection to Em 
ployers against loss by Claims from Employes on 
socoums S heaves nt. pate $s Proportioned to Risks AMERICAN AND FOREIGN PATENTS. 
« ecupation. One Premium the only Payment r 
auring year. No Contingent or other Liability on ahbuss naan 


part of Employer. 
CHIEF OFFICE IN THE UNITED STATES: Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 


TT eet a Ge | © oe eee Sat AGENCY, 


ENDICOTT & MACOMBER, 
(Registered English Patent Agent, according to Act 


Managers and Attorneys. 
Boston : Samuel Appleton, 28 Centr: a Street. of Parliament.) 


NEw Y« ~ ay Ed . 
Street | Amund Dwight, Jr. General Agent, 51 Cedar | THE BENNETT BUILDING, 93-99 NASSAU ST., N.Y. 


MiDpLs b ,= ARTMENT : Tattnall I Paulding: Re Re side nt Advise r Monument Chambers, King William St., London, B.C, England. 


P.H.&@F.M.ROOTS, 








Age nt, 416 to 42 0 W ieee Street, Philadel de 
CHICAGO: Geo. A. Gilbert, 226 and 228 La Salle Street. 
St. Louis: F. D. Hirse hberg Bro., 120 N. Third Street. 


AGENTS IN ALL THE PRINCIPAL CITIES. 





(LIMITED.) ( 


1 Adams St., 
Brooklyn, 





COMBINATION INSIDE MICROMETER CALIPER AND DEPTH GAUGE, 
Price, $2.50. J.T. SLOCOMB & CO., Prov., R. I. 








f ATT >, 
‘ta? ). ZS 
r(EUFFELKESSER co : 
NEW YORK 
AND CHICAGO, 
Manufacturers of 
Drawing Materials, 
Surveying Instru- [ | 
ments, &c. 











| 








PRESSES AND “ “Paragon Drawing: Instrume ents, Extra and Be vst ( aality, 
" yerman Drawing Instruments, Paragon, Duplex, Univer- 

OWNERS ALSO OF sal, Anvil Drawing, Helios, Blue Process Papers, Scales, 

The Stiles & Parker Press C0 l'riangles, T’-Squares, Slide Rules, Standard Profile and 
’ Cross-section Papers, Catalogue to professional people on 


application. 


Connersville, Indiana, 
MANUFACTURERS OF 


} | PORTABLE FORGES, TUYERE IRONS, ETC. 


SW, BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa. 












5 ——_ =: = 


ROOTS’ NEW ACME E HAND BLOWERS 


Slow speeded, Force-blast, Durable, 
Compact and Cheap. 
Roots’ Foundry Blowers, Gas Exhausters, etc. 
3. 8. TOWNSEND, Gen. agty 163 & 165 WASHINGTON ST., 


COOKE & 00., Selling Agts, NEW YORK. 








(n Writing, Please Mention This Paper. 
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Absolute Safety from Destructive Explosion—Highest Attainable Econom of 
Fuel—Rapid Generation of Dry or Superheated Steam—Durability—Low Cost of Main- 
tenance— Ease of Trans} vortation and General Efficiency are among the advantages 
possessed by the “‘Wharton-Harrison ” form of boiler. 

Send for Descriptive Pamphlet— Drawings, Specifications, and Estimates promptly 
furnished for any amount of power from 4 H 

State requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
CHICAGO, ILL. 

187 La Salle Street. 


NEW YORK, N. Y. 
41 Dey Street. 


THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., Manufacturers of 
A caetanseeae Portable Drills, Hand 


ATLANTA, GA, 
9 No. Pryor Street 

















Drills, Boiler Shell’ Drilis, , 
Light Drill Presses. 


ELECTRIC MOTORS Om 


Specially adapted for driv- 
mm ing Machine ‘Tools, Cranes, 
klevators, tumps, Presses : und 
other Mac hinery. 


ELECTRIC GENE- 
RATORS, 


For installation of Complete 
Power Plants. 


PORTABLE 


DRILLING MAGRINES, 


MANUFACTURED BY 


Albert L. Colburn, 
No. 4 Wall Street, 
NEW HAVEN, CONN. 


ee . Send for Catalogue. 
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|| Est. 1849. 


Wea Ghurk Go, 2m Qo tum Sagi & ud, Onit,I Wl Sh. 


SCROLL COMBINATION LATES CHUCKS. 


BoTH SanD 4 J JAW. 
| Will hold ir in- | 


Manufacturers of all am of 


LATHE AND DRILL 7 
49-16 in. - ° 
6 in. { 61-2 in. | 
71-2 in. | 8 in. ills 
101-8 in. 12 in. 0 
1314 in. 4 in. : 


wm Tlusteated Catalogu, (27H | 8 E 
“THE HORTON LATHE CHUCK.” 


i \_ MORE THAN 300 SIZES AND STYLES. COMPRISING 


Universal Chucks, Independent 
y Chucks, Combination Chucks, 


Of Every Description. Send for 52 page Illustrated Catalogue, 


The E. HORTON & SON CO., Windsor Locks, Conn., U. §. A. 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. 
in stock three sizes—8 inch, 10 inch and 12 inch, 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HARTEORD, CONN, 


i H U C K S INDEPENDENT CHUCKS. 


Diameter 


over all. | side of Jaws. 








WESTCOTT’S PATENT. 














We now carry] 








(See Am. Macuinist, Nov. 5, 1887.) 
Before buying Chucks of this class, write us for 
edgy ulars of our latest improvements. Different 
rom other makes, and we claim several points of 
superiority which we submit to the judgment of 
mechanics. 


THE D. E. WHITON MACHINE CO., 


No. 6 OAK ST., NEW LONDON, CONN, 


( 
miaweer 4" 


NEW REVERSIBLE “JAWS 


(DOVETAILED. 2 
ACTURED B 


THE HOGGSON & PETTIS MFG. co., 
NEW HAVEN, CONN. 





MILLING MACHINE CO., 


MANUFACTURERS OF 


GEAR CUTTERS, 
Bevel, Mitre, Straight-Face, 


and Irregular Cutters 
OF ALL DESCRIPTIONS 


MILLING METALS. 
118 SOUTH STREET, BOSTON, MAss. 


HARLES MURRAY=::- 








ENGRAVER on WooD\y 
‘SS ANN ST. i+ NEw YORK: 












NEWEST ano BEST 


"MACHINISTS FINE ni 








FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WooDcocK CLUTCH 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 


WRITE 














mr ACHINER 
For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 


RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Ct. 


McGRATH’S PATENT 


yl mT yr ™ idl rT or a 
A hia HTOND sy ¥3 


‘HL, Pere eh 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


CLOUCH’S 




















8. A. SMITH, 23 8 Canal 8t., Chicago, Western Agt 


SKINNER 


» CHUCKS 


Independent, Universal and Com- 
dination LATHE CHUCKS. 
—Also, DRILL CHUCKS.—. 
SKINNER CHUCK CO. 
NEW BRITAIN, OONN. 





POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. ? 
I Has the Holding 
ae SS Power of Taper Socket 
together with all the 
advantages of the com- 
mon Friction Chuck, 
Write for Illustrated 
Price List and Discounts Mt 
‘es Send for CATALOGUE. 


THE PRATT CHUCK CO., 


bine Ch k The NATIONAL. 
HRINDING euils UIC S COMBINATION. 


Strongest. Easiest tochange. Best finish. Reversible 
Jaws (patented) giv ing Be hange . ine luding every possible 
desired position. NEW CATALOGUE, illustrated, sent 
free. Liberal discounts. Socm ot t shipment. Address 
WM. WHITLOCK, ACTURER, 
132d Street and Park ies. -» New York City. 















Fa.) 





P ALUMINUM! $ 


* 
THE COWLES ELECTRIC SMELTING & 
ALUMINUM COMPANY, 


PRICES ON 
APPLICATION. 


THE HORNER 
MACHINE CO., 





Water Tool Grinder. 


e260 





HOLYOKE, ‘ en 
“ oc or - ew Yor 
MASS. ¢ sai 
* Offer Pure Aluminum in Ingots, Slabs, 
Sheet, Wire and Castings at lowest market 





rates 


Aluminum Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 


0&6 ODO 2@ O92] GO2TVIA]V_“Qaq 


DASSAIC ART 


pessaic- NJ. Fine Name P lates, cast under Pneu- 
RF se New Yorn Orr ~ matic Pressure inany Metal, a specialty, 
- at 2 cents sq.in. Better than Electrotypes, 


The Moore & White Co., 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA, 
MFRS. OF 


The ‘‘ Moore & White ”’ 
Friction Clutches 


Cut-off Couplings, 


Send for Circulars. 


wezTee 
ee] E2 G2 @ 





























Combination Gear Cutters. 


One pair cuts a pitch from 12 to a 
rack, inclusive, Of variable shape and 
interchangeable. These cutters are kept 
in stock and orders filled promptly. 
Special cutters and sizes made to order 
promptly. For descriptive circular, 
prices and discounts, address 


R. M. CLOUGH, 
TOLLAND, GONN. 








GRAPHITE PAINT 


For SMOKE STACKS, 
ROOFS ano IRON 
WORK. 





COVERS TWICE 
DEFIES HEAT 


THE SURFACE, 
AND COLD, 


AND LASTS 
5 7TO 10 TIMES AS LONG 
AS ANY OTHER PAINT. 





SEND FOR DESCRIPTIVE CIRCULAR, 


JOS. DIXON CRUCIBLE CO., 








JERSEY CITY, N. J. 





Emery Grinding, Polishing 
ald Buflng Machines, « 
Bearings yielding or rigid at will 
Wheels always true and in 
balance, dispensing with use 
ot diamond tool and chilied 
burr, and saving the time, 
labor, and cutting away o of 
wheels, otherwise wasted in 
truing. Send for Catalogue. 


McGRATH & COLLINS, 
CoHoES, N. Y. 








THE NATIONAL 


Feed-Water 


HEATER, 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
400,000 power 

sold. Prices Low. 
Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., 


Horse 











82 River Street, NEW HAVEN, CONN. 





Bolt Nut Machinery. 


ar Shops 


=) === Comy ete Outfits for Bolt and Car § 8. 
Ce aie, Bolt Cutters, Bolt Pointers, 
j ij Hi {| 


Bolt Headers, Nut 
Nut Machines, 
Washer Machines, Car Link and Pin 


”? The National Machinery Co., 





Upsetters and Benders, 


Catalogue on Application. 


Tappers, 


Machinery. 


Tiffin, 0. 








Die Forging 
Press, 


204, 206, 208 and 210 E. 43d 5t., 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, 
PACKINGS, ACCUMULATORS. 


Watson & Stillman, 





Mfrs. 


NEW YORK. 


Hydraulie ¥ Dechines. 
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STANDARD 


AND 


SEMI-STANDARD 
LATHES. 





SX =F Guaacines 


: SS “UNIVERSAL 
wos CINCINNATI,O.U.S.A., 





“RADIAL DRILL Co, 





BENCH DRILL PRESSES|* 


ARE OUTSELLING ALL OTHERS. 
SEND FOR NEW DRILL PRESS PAMPHLET. 


MILLIKEN, D’AMOUR & co., MFRS., 


51 JOHN & 2 DUTCH STREETS, 


NEW YORK. 





22//222//x60"" 
Slab Milling 
Machine. 






ROCKFORD, 
Ingersoll Patent 


Machines, 


The INGERSOLL mILUNG collide 


Manufacturers 


Ingersoll Slab Milling 


ILLS. 
Cutter, 


Pat. Dec. 24, 1889. 








z Horizontal 
st rill and 
a4 —® Boring 

Tools. 
Column 
Facing 
Lathes. 
Pit Lathes. 
Truck 
Wheel 
Grinders. 
Boring 
Bars, &c. 
2 Electric, 
Steam and 










& | 
Harnischfeger § 


Milwaukee, Wis. 





THE WASHBURN SHOPS, 
WORCESTER, MASS. 


REDUCED PRICE. 


On account 
of the econo 
my resulting 
from the 
manufacture 
of our Uni- 
versal ay Bor 
Grinding 
Machine in 
lots of 50, we 
are enabled 
to reduce the 
price materi- 
ally while 
adding to the 
efficiency of 
the machine 

- by supplying 
all attac aa SEND FOR CIRCULAR. 


GISHOLT MACHINE C0., Madison, Wis. 








BUILDERS OF 


UPRIGHT 
RAD'AL 


AND 


UNIVERSAL 
RADIAL DRILLS. 


BORING and TURN- 
ING MILLS. 


CINCINNATI, O. 


PLAIN and 
UNIVERSAL 


ILLING 
AGHINES 


of approved de 
sign and high 





‘ 


3 PIKE STREET, 








grade workman 
> ship. 

* KEMPSMITH 

MACHINE TOOL CO, 

Milwaukee. Wis. 


CLAMP DRILLS. 





- 





No. 1. —Weight, ms. Price, $15. 
No. 2. —_ “ ne “ 2X 

No. 3.—G eare d, 40 be - ef 20. 
No. 4.— A - sd 25. 


4 Send for circular 
Also light-drilling machines 


Liberal Discount to the trade. 
of full description. 
for Hand and Power. 


GEO. BURNHAM & CO., Worcester, Mass. 





FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 \nch Drills, 


Phd. latest’ impro 


mbine ation «or Whee _ ve i ‘| 











"Sibley 


SOUTH BEND, 


& Ware, 


INDIANA. 





American Gas Furnace Go. 


Designers and Manufacturers 


GUS BLUST FURNACES, 


Send for Catalogue. Estimates made fo 
any mechanical operation requiring 
high, even and control- 
lable temperature. 


No. 8O NASSAU STREET, 


NEW YORK. 





A. KR. 


KING WI’G COMPANY, 








ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 
uéiy (CASTINGS!) oxi: 
LICHT BRASS. 








Mrrs. of BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. 


Write fer 
CATALOGUE. 


CORRESPONDENCE INVITED. 





THE STANDARD TOOL CO., 


Manufacturers of STRAIGHT-LIP INCREASE 





SOLID AND SHELL REAMERS, 


MILLING CUTTERS, 


Cleveland, Ohio 


me TWIT DRILL 


TAPS, SOCKETS. 


“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 








30 inch, 42 inch and 60 inoh Pulley Lathes 


For Simultaneously in| and Turning Pulleys, 

both straight and crowning face, Cone Pulleys, Gear 

Blanks, and a variety of other work specially adapt- 

ed for turning and boring Blanks for Motor Gears. 
Manufactured by 


The Henley Machine Tool Works, 
RICHMOND, IND. 
Duplicate Circular mailed on application. 








A. . FALKENAU. 


lith Street & Ridge Ave., Philadelphia, Pa. 


MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 


GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC, 
Special Machinery designed and constructed. 


THE McNAULL 
UNIVERSAL RADIAL 


DRILLS. 


Newest and best in the 
market. Furnished in five 
sizes, from a wall to a 10-ft. 
swing. Send for circulars. 


aes MeNaull Mach, & Fay, Co 


RONCEVERTE., W. VA 




















HURLBUT’S 


~ Gentering 
Machine 


Sizes, ”. 3’. 


HURLBUT, ROGERS 
MACHINE Co. 
South Sudbury, Mass, 

g Chas, Churchill & Co., Ltd 
Agents, 21 Cross St., London 
Engl and. 





HOLYOKE, MASS. 


Manufacturers of 


; SUSPENDED 


AND 


Walfait Drill 


From the 
: —\ smallest to 
the largest. 

















VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators, 


PROVIDENCE, R. I. 


ADIA 
ADIA 
ADIA 
RILL 
RILL 
RILL 









ENT IRBuY NEW. 
PATENTED NOV. 3, 1891. 
From 3 ft. to 8 ft. Swing. 


Will be sent to any responsible firm on trial. 


-——— ADDRESS ———_ 


DIETZ, GANG & CO.., Cincinnati, 0. 








American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 
= Makers of Implements for 
, ™ Standard rements. 
Over 


52,300 


fn’Use 








Flat Bar Gauge 
JAS. A. TAYLOR & co. 


Crescent Gauge, 








: SWEET'S 
iia Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed. 
SYRACUSE 
TWIST DRILL CO., 
Syracuse, N., Y- 











THE AERATED FUEL COMPANY'S SYSTEM 


Gives the best oil fire. Does not increase insurance. 200 plants in use, for 50 varieties of work. Forging and Tempering a Specialty. Send for Catalogue to 
W.s. COLLINS, 45 and 46 Drexel B’Ild’g, New York. GILBERT & BARKER MFG. CO., General Agents for the U.8., SPRINGFIELD, MASS, 





PULLEY LA’THES 


We have reached the limit in rapid production of Pulleys round and true. 
19 PATENTED FEATURES. 


Sizes 20 in., 26 in., 30 in., 36 in. and 60 in. 


/ will give you better value for the money than any tool you are using. 





@ - WM. LODGE, President. 





If you are in the market, write us before purchasing. We 


OHIO MACHINE TOOL WORKS, Cincinnati, Ohio. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Lip Increase Twist Drills. New Bedford, 


Manufacturers of Morse Patent Straight- 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


D. SAUNDERS’ 











1Woreester, Mass.9@ 


MANUFACTURE 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND,° 


MILLING MACHINES. 
Manning, Maxwell & Moore, 
Selling Agents, 111 Liberty St., New York. 
515 Phenix Building, Chicago. 


“4 Lathes, 
Planers, 
Shapers, 
‘ _-Slotters, 
* Ee, 














PLAIN 
MILLING 
MACHINES 


SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 
CINCINNATI, OHIO. 


NOTICE. 


REDUCTION IN PRICE OF 
50, 60 ano 72 INCH 


BORING AND TURNING MILL, 


Write for New List, August ist, 1892. 


H. BICKFORD, - Lakeport, N. H. 
W. 6. YOUNG MFG GO. “Simcstsc 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


























Send for 
CATALOGUE 
for °92. 





Springfield, Vt., 0.8. A. 


NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


FLAT TURRET 


JONES & LAMSON MACHINE CO., 


with strength and lightness. 
No loose parts to become detached and mislaid. All 
friction of parts than any other pipe cutter made. 


Steam & GasFitters’ Hand Tools, 





SEND FOR CIRCULAR. 


21 ATHERTON 87., 
Yonkers, N. Y. 

BPipe Cutting, 
! THREADING, 


AND 


Taming Machines 


SONS, 










THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 
Easily adapted to various sizes of pipe. 


Rolling instead of sliding motion. 


wearing surfaces are of tool steel hardened. Less 
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Be: 

ass PRENTICE BROS. 
a 

se anufacturers of 

58s Lathes & Upright Drills. 

BS Lathes from 10 in. to 

a 20 in. swing. Largest Va- 

az riety of Drills manufac- 

s tured in the world 

=~ 


Worcester, Mass. 





BARNES’ WATER EMERY 
P) TOOL GRINDER 


I}. Has no pumps, no valves. No 
Mt — piping required to sup 
ply it with water. Al- 
ways ready for use. 
Simplest in construc 
tion, most efficient in 
operation. Send for 
Catalogue and Prices. 


W. FG John Barnes Co, 


} 1995 RUBY ST., 
ROCKFORD, ILL 
ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Ltp. 
21 Cross ST., FINSBURY, LONDON, E. C., ENG. 


—<——— 








HES 


nee, Th 







Nt & 


4 PATENTED. 


i/ With New and Valuable Features, 


MADE ONLY BY THE 


BRADFORD MILL CO., 
Sth and Evans, CINCINNATI, O. 
London House: CHAS. CHURCHILL & CO., L’t'd, 
21 Cross St., Finsbury, London, E. C., Eng. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 








Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS CHURCHILL & 00., Lt'd, Agents, 
21 Cross St., Finsbury, London, England 











IRON PLANERS, 


Extra Heavy. Latest Design. All Modern Improvements. 


LW. POND MACHINE 


(0., 









OUR SPECIALTY 


CRANK and GEARED SHAPERS. 


J. STEPTOE & CO., Cincinnati, 0. 
Geo. Place Machine Co., Agents, New York. 














The Garvin Machine Co., 


LAIGHT & CANAL STS., NEW YORK, 


Manufacturers of 
Machinists’ 
Tools, 


Including Milling 
Machines, Drill 
Presses, Hand 
Lathes, &e. 


The machine 
shown in cutis es- 
pecially designed 
for jobbing, and is 
fitted up with one 
or two spindles. 
Those with two 
spindles have pul- 
ley, with two sec- 
tions, which gives 
two speeds to 
each spindle. 
Those fitted up 
with one spindle 
have a cone pul 
ley with three 
,» Sizes. The back 
shaft has a cone 
=— pulley with four 

sizes 





Price $40 


NO GAUGES. 
NO BELT. 


Every 
Machine 


_. BARKER'S 


IMPROVED 


E (CENTER GRINDING 
MACHINE. 


Manufactured by 
We. Barxer & Co. 
CINCINNATI, O. 


== SEND FOR 


CIRCULAR, 














GAGE MACHINE WORKS, 


MANUFACTURERS 


FOX & TURRET 
LATHES 
A SPECIALTY. 


A TOOLS, 


WATERFORD, 
N.Y. 


SIX SPINDLE 


Turret Drills 


SEND FOR CIRCULAR. 


A. D. QUINT, 
HARTFORD, CONN. 

















y P. BLAISDELL & CO., 


Manufacturers of 


FF, Machinists’ Tools, 








2s". 
" Swing. 










INDIANA, ILLINOIS & 
lowaA RAILROAD, 


KANKAKEE, ILL, 


_ Jan. 18, 1891, 
2 a) Mr. J. E. SNYDER, 
— 17 Hermon St., 
ar” Worcester, Mass. 
ou 38 Dear Sir:—Replying to 
“oes yours of Jan. 14th, would 
aS say that we have one of 
” Pr your 86-inch upright drills 

a 


in use in our shops at Kan 
kakee, and it 1s giving per 
fect satisfaction 
Yours truly, 
C. H. SMITH, 


Superintendent 





‘ysoda3plig “1S uepaey 9 












= WORCESTER, MASS, ; 
=r — g 
x zs = £52883 = 3 << rm = a. _— pd > 
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zo — ZO am . 2.1% oO 2 th = mss ers Baers: 2 Se 
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Zs . 2a & a. ao = za i S zs D . 
3 Cc = mall -s 5 fh) : : ia ~ = . oS 7) 
. << = 59% SF SEND FOR OUR NEW CATALOGUE. * = & 





The ‘‘Simplex’’ 
Glass- Tube Cutter. 


This simple little instrument 
will be found quite as effective in 
tts operation , » 

ip tas any one of the 
















mumerous Glass-Tube Cut- 
a” ters costing five times tts 
a, Lrice. Tes trifling 
es a) Price places it wtth- 
“ys te % 9 tm the reach of 
2. Ss. i> 
> &% every one who 
Ze a = hs Aas use for 
Ra, ig an such a 
By 2 ae & tool, 
oe? <2, 
oa 3 ( 
o, “%_ 
YY. “b,, eae) 
‘ > 
) SS “S. it 
, 2 Sells 
O NOT SEND US ANY at 
POSTAGE STAMPS, Signt 





MANUFACTURED BY 


TO OBTAIN AN ACCURATE CARD WITH AN 
INDICATOR 


It is necessary to use a perfect method of reducing the 
motion. This isdone by using our 










SEP ESSt mies 








\y 
S i 
SS y 


ALUMINUM REDUCING WHEEL 


Lightest and only Perfect motion made. For circularsand 
prices address WEBS PERKS TOOL Co. 


REAASESSS: 





*4NCOAST & MAULE, Philada., U. i. 4 








from July, ’92, to July, ’93. 


case, and are very handy. 








Cor. Spring & Monroe Sts., Springfield, Ohio, U. 8. A. 





“2 fora 2-CENT STAMP. 


We have bought several thousand watch case calendars, dating 


They will fit the inside of any watch 


Two sent postpaid, for a 2-cent stamp. 


MASON RECULATOR CO., Boston, Mass. 




























AMERICAN 








MACHINIST 


[Aveusr 25, 189 








WM, SELLERS & CO,, corpora. 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


_ Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Ete. 
INJECTORS FOR ALL CLASSES OF BOILERS. 


THE LONG & ALLSTATTER CO. 


HAMILTON, OHIO, U. S. A 








ESTABLISHED 1842. 


ROBERT POOLE & SON CO. 


BALTIMORE, MD., 
iS oe ENGINEERS AND MACHINISTS. 
“ MACHINE MOULDED 


) | idtiad CEARINC. 


ALL KINDS OF 


TRANSMISSION MACHINERY 
OF THE HEAVIEST CLASS. 


Bowsher’s BALANCING 


: WAY 


FOR BENCH AND FLOOR USE, 8 SIZES AND STYLES. 


A new idea. A time saver, A tool to take the place of 


MACHINERY. the d t use for bal il t 
— ait . on 1e devices in present use for balancing pulleys, armatures, 
For Ship Builders, Boiler nents, Bridge WOres, | cutter heada and rotary: parte ot uid wchinery in general 
Architectural Iron Works, Carriage and Wagon | Ways are chilled and ground. Spirit levels attached. Sub- 
Makers, Agricultural Imple Bs nts, etc., ete. stantial, accurate, cheap. Send for cirenlar 
Correspondence stating require ments solicited. N. P. BOWSHER, South Bend, Ind. 


THE OPEN SIDE IRON PLANERS. 


THE DETRISK & HARVEY MAGHINE CO., Baltimore, Md. 


MORSE, WILLIAMS & CO., Elevators, 
PHILADELPHIA, Oct. 28, 1891. 

DeAR Strs: The Open Side Planer, 
bougnt of you about a year ago, has been 
in constant use and proved a very satis- 

factory and convenient machine, 

Very truly yours, 
MORSE, WILLIAMS & CO. 


ACME MACHINERY Co. 


CLEVELAND, OHI10, 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 


Cutting from 1-8 in. to 6 in. diameter. 
Aiso SEPARATE HEADS and DIES. 


FIRS? PREMIUM, CINCINNATI 
CRANES, PORTABLE HOISTS, OVERHEAD TRACK TROLLEYS. 


{ 
wm 































tat, DEC. 5, 188Q 
PAT. DEC, 4, 1888 
PAT, AUG, 25, 1884 


























SEND FOR CATALOGUE. © 7, 
m2 A 
o— ‘ 2343 & 2345 
MARIS MACHINE CO ee 
ab | PHILADELPHIA, PA. 
ADAMS 







Automatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”. ; éi 
The simplest and most durable machine in existence. The ee | . 
threading head is made entirely of steel. No links, levers, 
springs, caps. cases, blocks or die rings in or about the head. 
separate Heads one Dies Furnished. Write for descriptive 
eireular and pric 


“apitol Mfg. C0., 125 to 137 Rees St., Chicago, Ill, U. 8. A. 


Agents for Great Britain, CHARLES CHURCHILL & CO 
Ltd., 21 Cross Street, Finsbury, London, E. C., England. 


OM, me: 












Largest Line in the U. S. 


Complete Outfits or Single Machines 
Furnished for any Purpose, 


©” THE EGAN CO. 


239 to 259 W. FRONT st) 
CINCINNATI, OHIO, U.S. A. 


FOR 
+ PATTERN 
MAKERS. 


S93 ROYLE MACHINE 
WORKS, 


PATERSON, N. J. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Tool 
for all Bench Wood 
workers. Latest and 
Best Design. Infringers 
Prosecuted. Triai, not 
orders, solicited. 


PERKINS & CO., 

Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 


The BOPPES Live-Steam Feed-Water Puriter, 


Guaranteed to Prevent Scale in Boilers, 
Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Cataiogue D. SPRINGFIELD, OHIO. 





Originators and Builders of 


Woodworking Machinery 


OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOR, 

Pattern Machinerya Specialty. 
Send for Catalogue. 


sou York Office. 112 Liberty Street, 
































BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOP: 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER 
SHOPS, BRIDGE WORKS, ETC., ETC. 


NEW YORK OFFICE, EQuiTaste BUILDING. 
GEORGE PLACE, Agent. 


THE HILLES & JONES CO. 
WILMINGTON, DEL. 


—MANUFACTURERS OF— 


MACHINE TOOLS 


For Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


Cut shows our VERTICAL MILLING MACHINE, 
for General Machine Shop and Locomotive Work. 


WYMAN & CORDO DROP 


FORGING. 











hiding << 
MASS 
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CYLINDER SICHT 
FEED CUPS. 


PATENT OILERS, 


Government Regulation : 
H}POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & 0., BRASS FOUNDERS AND, 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 
CATALOGUE FREE ON APPLICATION. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER... 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico for 5.30, 
or single copies, 5 cts. each, postpaid. 


UNIVERSAL PUNCHING PRESSES 


FOR 
PLATE, BEAM, CHANNEL OR ANCLE. 
ESPECIALLY ADAPTABLE FOR 


STRUCTURAL IRON WORK. 


HETHERINGTON & BERNER, 


INDIANAPOLIS, INDIANA. 


THE ERIE KEY-SEATING MACHINE. |The Morton Key-Seating Machine 


MANUFACTURED BY 
THE BURTON MACHINE co., THE LEADER 
With recent patented improvements we guar 


302 Peach St., 
Portable Key - Seat- | antee to do the following class of work. 








RACTICAL 
DRAWING.” 


ADDRESS: 
By J.G. A. MEYER. | 


. . . 
This valuable series of 93 articles | American Machinist, 


naving been concluded, copies of f the | 
American Machinist containing | 2038 BROADWAY, 
NEW YORK. 


Order now before our stock 
of papers is exhausted. 





them will be sent by mail to any address 
in the U.S., ¢ Janada or Mexico, for $4.65, | 
or single copies, 5 cts. each, postpaid. 















The cut represents 
our Stationary and 


ERIE, 
ing Machine, which Toc ut key-ways through 144-inch hole in hubs or 
fully me ote all the sleeves 23 inches long, in iron, brass or steel, als: 
requirements o a 
machine shop, They are furnished mi lid dove tail to insert feather ke *y 
with one, two or three Arbors, as Will cut througn 4-foot hub, through 5-inch hole 
desired, to cut any width of key-seat {| Our new centering chuck and setting attachment 
up to 2 oe lnchee wre auc ccail the work can be set exactly. without the use of a 
fn all bores from 1 15.16 scale or rule, Our new binding attachment saves 
inches to 3 inches diameter, three fourtbs of the time used on any other machine 
. and cuts seats 12 inches, for binding work on. Our machine will cut a key 
long. way and make a key to fit it. 
2 7-16 inches Arbor works in all bores from 2 7-16 inches t ’ 
6 inches diameter, and cuts seats 16 inc hes long For pi irticulars address THE MORTON MFG 


4 7-16 inches Arbor works in all bores from 4 7-16 inches tc] CO.. MUSKEGON HEIGHTS, MICH, 


14 inches diameter, and cuts seats 26 in ong. 







Send for vircular. 











With an attachment for the purpos se 8 can be cut in holes 
GING 


as small as 1 inch diameter, by one passage of the cutter. 
gy he s Centrifugal 


If the work is heavy and too large to be placed on machine it 
can be detached from stand and used as portable machine, 

Steam Separator. 
For Supplying Clean and Dry Stean 


GIANT KEY SEATER. 
to Engines, Dry Hvuuses, etc. 


Rack-Cutting Attachment 
Key-making Machines 
VALLEY MACHINE CO. 
Place Separator as close to engine 
as possible, the steam takil g a spiral 
course between the threads causes 









SAGINAW, MICH 

The Falls Kivet & Machine 
Co., of Cuyahoga Falls, «., 
have a Key Seater made by 
another firm say the Giant 
is the best Key Seater on the 
market. The Marinette lron 
Works at West Duluth, expe 
rienced with other Key Seat 
ers, say the Giant is superior 
in every respect. L.H 
Brightman, Pres. Brighum: an 
Machine Co., Cleveland, 
Ohio, says he is perso ynally 
= familiar with the principal 
> Key Seaters, aud that the 
Giant leads them all. 
LONDON AGENTS: Charles Churchill & Co., Limited, 

21 Croasst., Finsbury, E. C. 


the water to be thrown by centrifu 
gal force egainst the outer walls 
while the dry steam goes through 
the small h: les to center of pipe 
Steam can enter at A or B, as con 
vente nee my require ; also used in 

‘onvey ing steam lonw distances, for 
Steam Hammers, Dry Houses, Wa 
ter Gas Generators. and for tul pur- 
poses where Dry Steam is necessary. 


KEYSTONE ENCINE AND MACHINE WORKS, 
Fifth and Buttonwood Streets, Philadelphia, 
Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 
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. BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SPEED ENGINES, 
Simple, Compound and Triple- Pypansiou Engines. 


HIGH-PRESSURE BOILERS. 


4 Complete Steam Power Plants of Highest Attain- 
able Efficiency. 


Or SALES ACENTS: 
UCKEYE ENGINE COMPANY SALES AGENCY, No. 10 Telephone Building, New York City 
4. A. HUNTING, John Hancock Bld’g, Boston, Mass. N. W. ROBINSON, 97 Washington St. Chicago, II. 
ROBINSON & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francisco, Cal. 
A. M MORSE, 511 Commercial "Building, St. Louis, Mo. J. M. ARTHUR & CO., Portland, Oregon. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. = hs 
Scle Licensees and Manufacturers for New Jersey (South of Trenton) Eastern Pennsylvania, Delaware, Maryland, and Virginta. 


SLOW _ MEDIUM SPEED AND HIGH 


Address BUCKEYE ENGINE CO., Salem, 0. 





WANTED 
ENGINEERS AND STEAM USERS 


TO SEND FOR 


OUR NEW CATALOGUE A OF STEAM SPECIALTIES. 


JUST OUT. FREE TO ALE. 
Containing TABLE OF PRESSURE, TEMPERATURE AND VOLUME OF STEAM. 
ALBANY STEAM TRAP CoO., Albany, N. Y. 





With LIBERATING Valve Gear. 


4 Manufactured by 
ea « (> NEISON W. TWISS, 25 Whitney 
. Ave., NEW HAVEN, CONN 
a. Sena for price before pur- 
chasing elsewhere. 
: 8 “ting, \ fe 4 . 


“OTTO ” GAS ENGINE WORKS. THE TWISS IMPROVED wAUTOMATIC ENGINE 






SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., PHILADELPHIA. 


Branch Office, New York Agency, 
18 Vesey St., N. Y. 


151 Monroe St., CHICAGO. 





area eae STEAM ENGINES 
x 12 to 100 Horse Power 


gp Every Engine | Awe to Heavy, 
‘ tested under 4 Continuous Work. 
SUITABLE 


CY tai & Firebox 
J BOILERS 


on — for immedi- 










Over 35,000 Engines in Use 


Ree aaa 


NDLER & =e el CO. INDIANAPOLIS. IND 





Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing tne same work. 


CHA 





BELT 


. CONOVER 
* CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 
HANDSOME CATALOCUE FREE. 


THE CONOVER MFG. CO., 95 Liberty St.,¥.Y. —SSaeambt 














THE STANDARD REVOLUTIONS COUNTER. ENGINES & BOILERS 


PROVIDENCE, R- I. Stationary & Semi-Portable. 


8 to 25 HORSE-POWER 
ni High in Grade. 
a Low in Price. 










= e Send for Pamphlet. 
Registers 2.000 The W. C. LEFFEL CO. 
Revojutons, 











' 6° BOILER MAKERS ROLLS. 
New Doty taney ©. 
ai ME be: 

























LH E 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as th 

\ CLEANEST, Most EFFECT. 

N IVE, and MOST ECONOM 
N ICAL device on the market 

Y for the lubrication of machinery 
bearings. 


A Liberal Discount to the Trade, 


~-MANUFACTURED BY— 


= Lackawanna Lubricating Co, 


FOR THE BEST PLANER CENTER 


FOR THE MONEY, address, 

} am 1 The Whipple 
) & Armstrong 
id Machine Co,, 


Te. Harriman, 
4 Tenn. 








MOFFET PORTABLE DRILL. 














UNSURPASSED Welghe 4 Ths, and ee 
8 trom 
ASA Be inches. diam CHAS. A. STRELINGER & CO 
REAMER. — 


Runs with Steam 
OoR— 


2 Compressed Air. 
es 


Tools, Supplies and Machinery, 


Will work ir DETROIT, MICH. 


any position. 





A NEW quarter turn 
motion to replace 


, quarter turn beits and 

=, bevel gears. 

 ‘. RB. ALMOND, MFR., 
83 and 85 Washington Street, 

BROOKLYN, N. Y. 


~ J G. TIMOLAT, 
59 S. Fifth Ave., 
NEW YORK 








== TheAlmond Coupling 





PR WATTS. CAMPBELL Co. %. 


ee oe N Ve \ 
_____ OF iMPROVED rs co ii — A AY 

CORLISS STEAM ENGINES 

— IN FULL bie 12 2 


[omecete Porte 
FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 

















Contr ACTS 
TAKEN FOR 





WAYN Ay — 











MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE. 


Sole Manufacturers of the 


"Dick & Church” Automatic Cut-off Engine 


= Single, Tandem Compound, and Triple Expansion. 
= Horlgontal Tubular and Manning Vertical Boilers. 


AUTOMATIC 

[i HICH SPEED 

ree } 
Komp t 


“taf ) weston ENGINE cO., 


lena hh ond POST, 








ie aedasteae AAD 


~| COMPLETE POWER PLANTS - SRE ena 





(GH GRADE AUTOMATIC CUF OFF ENGINES. Sr 


No other engine hasa perfe ectly balanced valve. 


DUR. GUARANTEE.WHO DARE MEET IT? 


engine shall not run one revolution slower ‘ 
hen” fully loaded than when running empty,and 6 duc- AW 
tion of boiler pressure fiom the greatest to that necessayyh/™) 
to do the work,will not reduce the speed of engine one . 
revolution. Any engine failing to meet this guarantee 
becomes the property of the Catalog upon Ppdy-aie 
ment of one dollar Send for Catalogue. Cc 
(4! Liberty St. New York. NY. J. H. mC cre rc 
: St.Louis, Mo. RIDGWAY, PA. 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 


— }- — 
28 W. Randolph St , Chicago se fat) I i Hl ! 
98 Ist Ave., Pittsburgh : “f nN IM 


79 Race St., Cincinnati 











165 Wempingta mn St 7. 
46.N ith ost., Phila aeiphi. 
77 Have hill St , Be 








WIRE ROPE 


HOISTING AND HAULAGE PLANTS 


For Coal Mines, &c., a Specialty, 
OVER 100 NOW RUNNING SUCCESSFULLY. 


Gum-lined Sheaves, Coal Crushers, 
Narrow Gauge Locomotives. 


J. & J. B. MILHOLLAND, 
240 Fifth Avenue, PITTSBURGH, PA, 


INK EL 


Elevators, Conveyors, Manila Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, etc. W.estern Connection, Link-Belt Machinery Co., Chicago, III. 


ROCK ILS) 








ENGINEERING CO 
NICETOWN 
PHILA 


49 DEY ST. 
NEW YORK. 





Air Compressors wWiTH 
Compounp Air Cyuinvers, 
AND Compounp Stream Cy -- 
INDERS WITH Mever or Cor- 
Liss VaLves. 


RAND DRILL C0., 





23 Park Piace, 
AIR | NEW YORK, U.S.A 
BRANCH OFFICES: Monadnock 
Building, Chicago Ish ming 
Mich.; 1316 18th, st. Denver; Sher 
COMPRESSORS. ° aro joke, | anada ; Aportade 
30, Mexic otis. 





THE IMPROVED rm. BALL ENGINE. 





Is superior in DESIGN, 
panties FINISH pae er wien 

| SHIP. In BEGULATKH 
The Ball & Wood Co. and ECONOMY it Sas so 
OFFICE equal. Built wits sew 
: tools from new patterns 

15 Cortlandt Street, and after long experisnce 


it marks the latest si» ta 


NEW YORK. steam engineering 
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Single and Double Head 


() 

> jasesesesese seca sesesesesese Sy |THE PRATT & WHITNEY COMPANY, 

: Sl a MACHINES 
BROWN & SHARPE JNIFG C0, “ip, x NE RS. AIR zara 


i 


Providence, R. I. 






Fy IN STOCK. 

4 Machines and Tools described in Catalogue. 
i CATALOGUE MAILED ON APPLICATION. 

Uf 

(= MACHINE TOOLS 

i On Exhibition at 23 So. Canal St., Chicago, Ill. 


S. A. SMITH, Western Representative. 


LZ 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHING TOOLS. 
BORING AND TURNING MILLS 


A SPECIALTY. 





Se5e2SeSe2SeS 








Built in sizes to swing from 37 
inches diameter to 30 feet diameter. 
Housings are double-webbed. Table 
runs on heavy spindle supported by 
a truncated cone extending down 
from bed, making machine self-con- 
tained. Boring Bars counterbalanced 








at all angles. Feeds automatic at 


all angles. 
Correspondence solicited. 


PITTSBURGH, 
LewiS BLOCK 





MILL 


CHICAGO, 
PHENIX 


12-FOOT BORING AND TURNING 


NEW YORK, 


38 LIBERTY ST LOG. 


6&1 











INCREASED SALES 


Show that our customers appreciate the 
value of improvements made in 


JENKINS PACKING. 





It can be used again and again Does not 
ROT or BURN out. Have you tried it 
recently ? If not, DO SO! Look for ‘‘ Trade 
Mark.” JENKINS BROS,, New York 


Philadelphia, Boston and Chicago. 





“THE YALE & TOWNE MFG-CO. 


STAMFORD CONN 
NEW YORK. CHICAGO PHILA BOSTON. 








CHANCE FOR EVERYBODY, 


$100.00 REWARD. 


We will on April lst, 1893, pay the following r@wards: 

$50.00 to the first, $25.00 to the second, $15.00 to the third, 
and $10.00 to the fourth party or parties making the most valuable 
suggestions for novel features that may be applied to our display at 
the World’s Fair. 


Ty /PILLAR SHAPERS GW 





 waih at & SWASEY, Cleveland, O. 





Competition open to all except those in our employ. 
Write us early and often. 


THE LODGE & DAVIS MACHINE TOOL CO, 


WORKS: CINCINNATI, OHIO. 


EBERWARDT'S ENTIRELY AUTOMATIC GEAR AND RAGK CUTTERS, | 


yee CUTS 
GEARS AND RACKS| 
LIKE THIS. 


MOTOR GEARS 
AND ALL LARGE WORK. 












ALL the LARGE PLANTS are 
using our machines, 


BEFORE DECIDING CONSULT 


GOULD & EBERHARDT, 


N. J. R. R. AVE., 
\ Green & Bruen Sts., Newark, N. J. 


To plane 16 in. x 23 in. x 3 ft. 
to 40 in. x 40 in. x 20 ft. with quick 
return motion. 






MILLING MACHINES 


Description and Prices sent 0: 
application. 


WFSTERN BRANCH : 


With 9 and 14 inch stroke. “400 West Washington Street, Chicago, Ills 


THE BILLINGS & SPENCER CO., 


HARTFORD, CONN., U. 


MANUFACTURERS OF 


BILLINGS’ PATENT SURFACE GAUGE. 


This Surface Gauge is drop forged, of bar steel, and finished in 
a thorough manner, and hardened. 


Send for ILLUSTRATED CATALOGUE and PRICE LIST of Machinists’ Tools. 





S. Bs, 








DROP FORGINGS OF BRONZE, COPPER, IRON AND STEEL 


OF EVERY DESCRIPTION. 





London House: CHAS. CHURCHILL & CO., Limited, 21 Cross Street, Finsbury, London, E.C., England, 


MANNING, MARWELL & MOORE, 


Manufacturers and Dealers in all kinds of 


TOOLS AND SUPPLIES. 





BRASS WORKING MACHINERY 
p 12" & 16° MONITORS 


RAILWAY and 
MACHINISTS’ 





. MACHINES. 


ed Lathes, | 
Chucks | 


Double Key Lathes, Spe: 
Slide Bests. Revolving 
for Globe Valves. Two-Jawed 
Chucks, Small Tools and 
Fixtures. 


The Celebrated 
F. E. REED 




















= = e 16-inch Swing _— 
=~, Y~) L <q Engine Lathe, — 
— f+) or — 
ee poled - 
c ‘ 
[x] an dee Y) 111-113 LIBERTY ST., NEW YORK. 
Zz, c 
“omg ~o ~ fj i We carry the largest line of Tools and Supplies in the City. 
- eRe. P 
ae 3 ay =~ Tf 
¥ - wa Ff = 
jetozi g 
= 3 ea S 2 © 
i < I~ ‘oe ie 
_°* Zz, - gf §& = 
et si Sh _ 
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> 2s © 
io mi ba S 
Ly g eo) 
© 5 ] 
YH UO 
J. M. ALLEN PReEsIDent. 





, Key-Seating Machines 
=——=and 20 in. Drills 







WM. B. FRANKLIN, Vice-PresmeEnt. 





A SPECIALTY. F. B. ALLEN, Sreconp Vick: PREsIDENT. 
E F 
SEND FOR LIST OF | | &. PIERCE, SECRETARY & TREASURER 
Be New and Second-Hand 
i \4 Lathes, Planers, Drills, 
_ AW or anything in Machinists’ It is a fact that my ready made iron 








— Tools or Supplies. 
es 


W. P. DAVIS, 


ge-rs cost less than half as much as 
Oy a ea 

similar gears madetoorder. Send for 

list Geo. B. Grant, Lexington, Mass. 























SPUR CEARED 


Rochester, N. Y. 
AND 


LANERS.2. 


MANUFACTURED BY 


The G. A. GRAY CO., 


479 Sycamore St., CINCINNATI. 0 









— 










































27” 327"" 38” Planer. | 20’ 3 | 20’ x6’ Chucking Lathe. _’ x6’ oo Lathe. 
ey Relig llnic CO. ToRRINGTON. Cons 


‘S-_ MACHINE TOOLS: <2= 2 


26’ Pillar Shaper. 
OHAS. CRURCRILL & (0. Agts. 
21 CROSS ST., 
Weesieene London, Eng. 






















Manufacturer 
—of— 


J.M.CARPENTER Bees iiitliiiiiiiiitin) 





PAWTUCKET.R.I. 








APS & DIE 












